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KLYSTRON ASSEMBLY AT VARIAN Georgetown 


REFLEX KLYSTRON 


Electronically filtered air automatically controlled for temperature and humidity 
plus special lint free clothing, combined with rigid laboratory and process control 
are part of the highly specialized techniques developed by Varian to maintain 
quality and reliability. 


Highly skilled personnel working with the ultimate in equipment under technically 
ideal conditions maintain the proven reliability of Varian products. 


VA-210—Reflex Klystron—Frequencies 9.6—10.8 kMc. Motor driven, single screw tune! 
with low torque and long life. Excellent frequency under extreme environmental conditions. 
Designed for missile, beacon and airborne application 

See it in operation at Booth #21-22 at the I.R.E. Communications Symposium on November 
4-5, 1960, in Montreal. 


Representatives EASTERN—R-O-R ASSOCIATES, TORONTO AND MONTREAL 
WESTERN—ARVA, VANCOUVER 
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The SS4500 and $S4600 TV Audio Control Consoles are the most recent additions to the family of integrated 


studio control systems pioneered by McCurdy Radio Industries. The new consoles provide complete audio distri- 


bution and control facilities for television programming, and are designed for maximum operating efficiency 
and convenience. 

The SS4600, shown above, accepts up to twelve simultaneous inputs, which may be fed singly or in any com- 
bination to two master outputs, either directly or via three sub-master channels. Crosspoint switching of all sub- 
master and master inputs, plus complete jackfield facilities, results in extreme flexibility and permits an almost 
limitless number of input-output configurations. Two-position input keys on all channels provide for selection 
of the twelve inputs from a total of twenty-four prearranged sources. 

The SS4500, designed for use in more extensive programming applications, will process twenty simultaneous 
inputs from a total of forty sources. Both consoles are engineered to provide instant visual indication of 
input/output routing and channel status. Both are capable of the highest standard of performance and reliability. 
You are cordially invited to inspect the SS4500 and $S4600 at the I.R.E. Communications Symposium in Mont- 
real, on November 4th and Sth, 1960, 


McCURDY RADIO INDUSTRIES LIMITED 


RADIO INDUSTRIES LIMITED 


22 FRONT ST. W., TORONTO 1, ONTARIO 


For further information mark No. 63 on Readers’ Service Card 
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Typical specifications incorporating desirable 
features of a 3rd overtone crystal in the 
frequency ranges 25.0 mc/s to 60.0 mc/s: 


Frequency tolerance: 
+ .001% of nominal at oven temperature. 


+.0005% from frequency measured at 
oven temperature over the range + 5°C 
but within overall tolerance of + .001%. 


+ .0035% frequency change over tem- 


perature range —55°C to +105°C not 
including finish tolerance. 


Effective series resistance: 
40 Ohms maximum. 

Shunt capacitance (CO): - 
3.0 uuf to 7.0 uuf, depending upon cus- 
tomer specifications. 


Unwanted resonances: 


Cr Overy 


CRYSTALS 


shall provide an output voltage at least 
5 times greater than specified response 
when measured in the appropriate test 
circuit at room temperature. 


Environmental Conditions: 
Operating temperature range oven con- 
trolled +5°C. 


Operable temperature range —S55°C to 
05°C +2°C. 


Aging: short term: + .0COS% per MIL- 


C-3098B at oven temperature. 


long term: 10.0 ppm when held at 
105°C for period of 200 days. 


DO YOU HAVE FREQUENCY CONTROL 
APPLICATIONS IN WHICH WE MAY BE 
OF ASSISTANCE? Our Application Engi- 
neering Department invites your inquiries 
and looks forward with pleasure to serving 


Spurious response displayed by crystal your requirements 


Croverf itimiten 


500 BEECH STREET @® P.O. BOX 1420 
WHITBY @ ONTARIO @ CANADA 


Phone TORONTO 
MOhawk 8-3325 EMpire 6-6012 


SERVING THE ELECTRONIC INDUSTRY WORLD WIDE WITH THE FINEST CRYSTALS 


CIT & 
AL OVENS 


breakthrough 

in’ performance 

and design 

ULTRA PRECISION 

SNAP ACTION CRYSTAL OVEN 


The unique multiple cavity design makes possible a 

maximum temperature cycling of + .05°C from minus 55°C 

to within 15°C of operating temperature. 

Slope of control temperature is less than .003°C per degree 
centigrade change in ambient temperature. 

The inner cavity can be utilized to house packaged 

circuitry requiring precise temperature control. 


OvVvenair & 


INCORPORATED 
@ P.O. BOX 845 * CHARLOTTESVILLE, VA. 
Available in Canada through our affiliate: Croven Ltd., Whitby, Ont. 





SEE US AT THE CROVEN SUITE AT THE QUEEN ELIZABETH HOTEL 
For further information mark No. 43 on Readers’ Service Card 
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Tell-tale monitoring — all 
controls easily accessible, up 
front. Tiny tell-tales spot 
trouble instantly, isolate it to 
a specific modular unit. 





Quick removal — malfunc- 
tioning unit can be removed 
with a half turn of the wrist 
reducing down-time to 30 
seconds with plug-in spare 


N) Plug-in components for electronic systems 


Alden plug-in components offer far more than the convenience and ease 
of modular packaging . . . the prime advantage of these basic building blocks 
is that they make possible more reliability in service. 


Quick replacement — mal- 
functioning component can be 
snapped out and replaced in 


In-service checks — Alden 
Adapter Cable brings chassis 
out into the open while in 


Single point of check — all 
leads brought to single 
checkpoint — makes possible 


Quick repair — rugged. port- 
able carrying case protects 
chassis. Replacement of mal- 


seconds. operation for quick checking. 


functioning chassis is only 
air mail time away from ser- 
vice center. 


color coded, vividly illus- 
trated circuit legends. 


From layout to finished equipment... ..in just <> steps 





- 


is assembled in 


Pre-punched 
terminal cards 


Jumper strip 
(eliminates wiring) 





= 


* 

Unitize circuitry in compact, vertical 
planes with Alden Terminal Card 
Mounting System — Your circuitry 


ready for housing. 


Complete circuits ready for 
plug-in package or chassis 


~ 


complete units, 


mn 


ope 


Miniature 
terminals 


Card mounting 
sockets 








a 


> 
2 


Mount cards in Alden Basic Chassis 
for tremendous variety with stand- 
ard components — Alden provides 
standard plug-in or slide housings. 
With spares, units are replaceable 
in 30 seconds. 


OOU 


Alden plug-in package 4 sizes: 7, 9, 11, and 20 pin 


Alden Basic Chassis 


Picture Frame Rack Adaptor — for mounting Alden 
Basic Chassis in any combination. Mounts in standard 





rack or Alden UniRacks. 





\ 


. 
. 
[ ; ) 


Mount sub-assemblies in Alden 
UniRacks — UniRacks fully utilize 
all the features of plug-in construc- 
tion, give you a more compact, 
serviceable unit. Furnished in 2 
basic heights, either mobile or sta- 
tionary — easily accessible, front 
or rear. 
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Assign Alden testing and sensing elements 
to each unit to spot trouble instantly 


Miniature 
test jacks 


Bh 


Miniature 
indicator 
lights 


& 


Stacking and 
patch cord 


Miniature 
Pan-i-lite 
Switch 


(momentary 


contact) 


Write today for new Alden Plug-in Booklet 
and handy, up-dated Quick Order Guide. 





Two time saving, money saving, ““GET STARTED’ KITS 


Terminal Card Mounting Kit #42 — Includes new Alden 
Staking Tool plus prepunched terminal cards, ratchet ter- 
minals, eyelets, brackets, and card mounting tube sockets 


—everything for simplified, 
$49.95 


time saving circuitry layout. 
‘A\L|D/E|N) 











Basic Chassis and Terminal Card Assortment Kit #37 
— All necessary components to mount, house, fasten and 
monitor your electronic circuitry. Makes 

sense, save time, establishes reliability. $249.50 


Other kits from $11.50 


See you at Booth 39 
IRE Communication Symposium 


PRODUCTS COMPANY, 10181 N. Main Street, Brockton, Mass. 


For further information mark No. 11 on Readers’ Service Card 
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NEWS HIGHLIGHTS 


New Zealand and Canada now linked 
by international telex network 


Prime Minister Walter Nash of New Zealand recently 
tapped out a message on a teleprinter machine located 
in Wellington to Prime Minister Diefenbaker, and 

thus began international telex service between the two 
countries. The trans-Pacific exchanges were put through 
the overseas telex board of Canadian Overseas 
Telecommunication Corporation. This marks the forty- 
seventh country in the world being served by telex 
from Canada. 


CBC radio station CHAK at Inuvik 
will chalk up a number of ‘“‘firsts”’ 


The Canadian Broadcasting Corporation’s newest and 
largest radio station in the Canadian north, CHAK, is 
expected to be on the air by November. Located at 
Inuvik, new town site of the former Aklavik in the 
Northwest Territories, the 1-kw station has been 
equipped by Canadian General Electric Co. Ltd. 

It will be the northernmost broadcasting station in 

North America; the first CBC operation inside the 
Arctic Circle; and the first Canadian radio station to 
broadcast regularly in the Eskimo language. 


“Industry should not become dependent 
on defence contracts’"—O'Hurley 


Speaking at the opening of Raytheon Canada’s new 
plant, reported on page 9, the Honorable Raymond 
O’Hurley, Minister of Defence Production, issued this 
warning to Canadian industry: “My experience as 
Minister has made it clear to me that industry should 
not become wholly, or even mainly, dependent on 





Radio receivers 


Radio and record player sales firming, tv receivers continue decline 
Record players 
50,000 


Television receivers 


defence contracts — either for their plant loading 

or for their engineering growth. As far as possible, 
we try in the defence production program to plan 
ahead — to stabilize our demands on industry over 
the long run. However, there are bound to be short 
term fluctuations, since our demands at any given time 
must be governed by the requirements of the Armed 
Forces. What we want, in effect, is an industry with 

the greatest possible sources of strength independent 
of the defence program.” 


Yet another Canadian electronics 
firm builds its export business 


One way of achieving the independence recommended 
by Mr. O’Hurley is activity in world commercial 
markets. The latest case to come to our attention is 
that of Stark Electronic Instruments Ltd. Following 
a 1958 agreement signed with Rocke International, 

a firm with over 100 offices throughout the world, 
Stark test equipment is now being sold in increasing 
quantities in Europe, South America, and Australia. 
Products include tube testers, oscilloscopes, 


vacuum-tube voltmeters, and signal generators. 


NRC support for research at 
Canadian universities reached a 
record $9.37 million in 1959-60 


Figures released for the 43rd year of the National 
Research Council’s foundation program show increases 
of $2.62 million over 1958-59, and $6.25 million 
over 1955-56. Direct research support in 1959-60 
amounted to $8,586,265. Seventy-seven percent of this 
was for studies in science and engineering, 
twenty-three percent for medical research 
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Announces expanded manufacturing and service 
facilities in new Canadian electronies plant 


Raytheon has long been regarded as the symbol of 
excellence to Canadian users of electronic equipment 
and supplies. ..and their number isconstantly growing. 

New Canadian headquarters have been established 
in a modern 34,000 sq. ft. plant at Waterloo to produce 
and bring you Raytheon products quickly and ef- 
ficiently, and to provide information and service on 
the application of these products. 


Some of the products we supply: 


Every facet of the engineering knowledge and exact- 
ing quality control in manufacture that have brought 
recognition to the name Raytheon, is reflected in our 
new plant facilities and personnel. 

Examples of Raytheon electronic equipment are 
shown here. Address your enquiries to Commercial 
Sales Division, Raytheon Canada Limited, Waterloo, 
Ontario. 


ria 


4 Semi-conductors— Transistors, Diodes and Rectifiers Fd Industrial and special purpose 


( 


Machlett Power Tubes Shu icrowave 


8 
tubes in a wide range Microwave and Power Tubes 3 


Communication Systems Gi waving Equipment Ultrasonic Machine Tools oF Knobs and 


Captive Hardwareg © Transformers, Rectichargers and special telephone switchboard battery 
=| 


chargers - Radarange Electronic ovens Marine Radar (ar athometer Depth Sounders 


RAYTHEON CANADA LIMITED 


WATERLOO ONTARIO 
excellence in electronics 


For further information mark No. 83 on Readers’ Service Card 
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People in the industry 





E. W. Leaver named a director of 
American Management Assoc. 


The American Management Assoc. 
has elected a director from Canada. He 
is E, W. Leaver, president of Elec- 
tronic Associates Ltd., Willowdale, 
Ont, 

Mr. Leaver has been active in AMA 
affairs and formerly served on its Pian- 
ning Council. He has also participated 
in a number of panel discussions and 
seminars On business management, 
particularly in the field of automatic 
control. 

Mr. Leaver served with Research 
Enterprises Ltd., and National Re- 
search Council during World War 2. 
In 1946 he joined with G. R. Mounce 
to found Electronic Associates Ltd., a 
company producing industrial elec- 
tronic equipment and nuclear instru- 
ments. 

Probably the first article ever pub- 
lished on the subject of automation 
was written by Mr. "eaver and Dr, 
J. J. Brown. It was entitled “Machines 
without men” and was printed by For- 
tune magazine. 


Watler becomes general manager 
of Muirhead Instruments Ltd, 

A. J, Muirhead, executive vice-presi- 
dent of Muirhead Instruments Ltd., 
Stratford, Ont., has announced the ap- 
pointment of R. W, Watler, P.Eng., as 
general manager, 

Before coming to Canada in 1958 
Mr. Watler spent eight years with the 
parent company in Beckenham, Eng- 
land. Engaged originally in the design, 
development and testing of control 
equipment for ship stabilization, he 
was later appointed servo systems en- 
gineer. In this capacity he traveled 
widely throughout the world on com- 
pany business. 


New accountant at Muirhead In- 


Leaver 


CANADIAN 


struments Ltd, is R. G, Roth, B.A., 
C.A. He joined the company in 
March of this year, shortly after 
qualifying as a Chartered Accountant. 


Union Carbide appoints 
silicones tech. rep. 

Assigned as a Silicones Technical 
Representative to the Eastern Sales 
District of Union Carbide Canada 
Ltd., Bakelite Division is Robert John 
French. He will be located in the com- 
pany’s Montreal office at 1255 Laird 
Blvd., Town of Mount Royal, Mont- 
real 16. 

Mr. French graduated from Sir 
George Williams College in 1950, and 
has gained a thorough technical back- 
ground in industry in Eastern Can- 
ada. He has also completed an exten- 
sive training program at the research 
laboratories of the Silicones labora- 
tories of the Silicones Division of 
Union Carbide Corporation at Town- 
awanda, N.Y. 


University of Toronto 
staff news 

Professor J, Ham has taken a year’s 
leave of absence from University of 
Toronto, Electrical Engineering Dept. 
to study at Cambridge University, 
England. He will work with J. F. 
Coales, Reader in the Eengineering 
Laboratory. 

Professor Ham _ recently returned 
from the U.S.S.R. where he spent eight 
weeks On an exchange program spon- 
sored by National Research Council. 
While in Moscow, Professor Ham at- 
tended the First International Con- 
gress for Automatic Control, sponsor- 
ed by the International Federation of 
Automatic Control. 

Dr, R. J. Kavanagh has been ap- 


Watler 
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pointed assistant professor in Dept. of 
Electrical Engineering. He is a gradu- 
ate of the University of New Bruns- 
wick (BSc) and Toronto (MSc and 
PhD). He held positions on the staff 
of the University of Toronto trom 
1953-59, and spent last year at Im- 
perial College, London, on an NRC 
post-doctorate fellowship. His field of 
interest is feedback control systems. 

Other promotions at Toronto in- 
clude I. I. Glass (Aerophysics) to the 
rank of professor; G, K, Korbacher 
(Aerophysics) to the rank of associate 
professor; and I. McCausland (Electri- 
cal Engineering) to the rank of assist- 
ant professor. 


New general manager 
at F. J. Stokes Co. 

The appointment of Roy D. Wilson 
as general manager of F. J. Stokes Co, 


‘ of Canada Ltd. has been announced 


by A. A. Hutchings, vice-president. 

Mr. Wilson, sales engineer for 
Stokes of Canada since 1958, was 
previously a design engineer for 
Purolator Products (Canada) Ltd. and 
an industrial engineer for Gair Co. 
(Canada) Ltd. He is a native of To- 
ronto, and received his BASc from U 
of T in 1953. 


Honeywell Controls 
add to board 
The election of Leonard F. Wills, 
vice-president and general manager, 
to the board of directors of Honey- 
well Controls Ltd., Toronto, has been 
announced by W. H. Evans, president. 
Mr. Wills joined the company in 
1932. He was appointed manager of 
manufacturing in 1948 and became 
a vice-president in 1958. 


Manager of Montreal 
sales branch 

Canadian Admiral Corp. Ltd. has 
appointed J, Albert Reed as manager 
of its Montreal sales branch. He has 
been with the company since 1952, 
first as sales representative, then sales 
manager of the Montreal branch. 
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‘if Basic element of 
ily CLAREED relays is 
- this switch capsule. 
_ A pair of magneti- 
Al ma eager contain- cally operated con- 
ing two switches, are mounted tacts is hermetically 
on a printed circuit board. sealed in an atmos- 
This assembly may be in- phere of inert gas. 
serted directly into your equip- The capsule com- 
ment or enclosed in a flat pack bines extreme sim- 
container. plicity with high re- 
liability and long 
life. It has excellent 
low-level charac- 








These six switches 
are clustered to 
form the core of a 
single electromag- 
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CLAREED Sealed Contact Reed 
relays put you...the designer.. 
in the driver's seat. They are simple 
in design, flexible in assembly. They 
are packaged and mounted to com- 
ply with your mechanical design con- 
figuration . . . even on your own cir- 
cuit board. CLAREED relays are ideal 
components for transistor-drive ap- 
plications, computers, data-process- 
Tare m-lale me) ¢nr-Tamallelam-yol-\-1em-1e fll elaine 

Contacts are hermetically sealed in 
inert gas. Fens of millions of opera- 
tions are assured since contact con- 
tamination is completely precluded. 
Hundreds of millions of operations 
FV d-Wm okes-s-1] 0) (- ME Gal-1a Mme) ol-16-1¢-10 MO] om Cole 
rated load. 


If you use relays, it will pay you to know 
all about CLAREED.. .an entirely new 
concept in relay design. Address C. P. 
Clare & Co., 3101 Pratt Blvd., Chicago 45, 
IIlinois. In Canada: C. P. Clare Canada 
Limited, Box 134, Downsview, Ontario. 
Cable Address: CLARELAY-< Send for 
SI ie a Oe 


CLARE 





When only the-best is good enough 


Reports from the industry 





Raytheon Canada Limited opens 
new plant at Wa 


A new electronics plant was dedi- 
cated at Waterloo, Ontario last month 
by the Honorable Raymond O’Hurley, 
Minister of Defence Production, with 
the official opening of Raytheon Can- 
ada Limited’s new headquarters. 

Built to house the expanding activi- 
ties of the firm, the new 34,000 
square-foot, single-storied brick head- 
quarters combines under a single roof 
the marketing, engineering, produc- 
tion, sales and management functions 
formerly located in three separate 
sites in the Kitchener-Waterloo area. 

Located on a 25-acre tract, the 
$400,000 building investment is the 
latest milestone in Raytheon Canada’s 
rapid progress, said John R, Cann, ex- 
ecutive vice-president and _ general- 
manager. Formed in 1956 with only 
three employees, the firm now has 
190 employees with a $650,000 pay- 
roll and multi-million dollar sales. 

Products have included air traffic 
surveillance radars for DOT; an asso- 
ciated bright display system: transis- 
torized ppi’s for the SAGE system; 
sector scan displays, and true and rela- 
tive bearing indicators for the U. S. 
Navy. 

Raytheon Canada also announced 
last month that it has produced and 
will supervise the installation of two 
long-range surveillance radars _ for 
Switzerland. The company has also 
produced this system for Lebanon. 


Raytheon Canada Limited employee 
makes final cable adjustment to 
Bright Display system, which permits 
air traffic controllers to view surveil- 
lance radar information on tv moni- 
tors in full daylight. 
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McGraw-Edison (Canada) Ltd. 
announces new division 

Directors and management of the 
eleven American divisions of McGraw- 
Edison Co., Elgin, Ill., held their first 
meetings outside the United States in 
Toronto during August, 

A meeting was also held of the 
directors of McGraw-Edison (Canada) 
Ltd., following which it was announc- 
ed that National Electric Coil Co. of 
St. John’s, Que., manufacturer of coils 
and electrical equipment is to become 
the fourth division of the Canadian 
company. 


Canadian Geloso Electronics 
Ltd. formed 

Under the leadership of Mr. A, T. 
R,. Armstrong, Canadian Geloso 
Electronics Ltd. has been formed, with 
headquarters at 700 Weston Rd., To- 
ronto 9. The new firm will sell and 
promote the products of SPA Geloso 
of Milan, Italy, including StenOtape 
dictating machines, tape recorders, 
amateur transmitters and _ receivers, 
am/fm radios, fm tuners, and some 
electronic components. 


Mincom tape recorders 
available from 3M 

Broad-band, multi-track, analog, 
magnetic tape recorders for research, 
telemetering, and other electronic ap- 
plications are now being handled in 
Canada by the Electrical Products 
Division of Minnesota Mining and 
Manufacturing of Canada Ltd., Lon- 
don, Ont, These specialized recorders 
are manufactured by the parent com- 
pany’s Mincom Division, formerly the 
electronics division of Bing Crosby 
Enterprises, located in Los Angeles. 


Manufacturers appoint 
representatives 

Owen Laboratories Inc. of Pasa- 
dena, Calif. have appointed Mel Sales 
Ltd., Toronto and Montreal, as ex- 
clusive sales rep. in Canada (labora- 
tory semiconductor test sets, precision 
programmed reference voltage sup- 
plies, transducer support equipment). 


Paisley Products of Canada Ltd., 
Scarborough, Ont, and Montreal, are 
now sole distributor for London 
Chemical Co, of Chicago, Ill. (wire 
strippers, solder fluxes, cleaning com- 
pounds, protective coatings). 


(Continued on page 80) 
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Ottawa report 


Delicate and difficult negotia- 
tions are going on here between 
officials of the Canadian and 
Japanese governments trying to 
find an acceptable level for im- 
port quotas on Japanese elec- 
tronic tubes. 

Meanwhile, at another level 
the National Revenue Depart- 
ment is studying a report from 
its officer in Tokyo on the cost 
structure of the Japanese indus- 
try. This is intended as a check 
on current valuations for duty 
purposes on the imported tubes. 

This report is now being 
studied by the Department. 
Sources report it contains evi- 
dence that would warrant size- 
able increases in valuations 
which would in turn mean high- 
er duty rates. Recommendations 
from the Revenue Department 
will be available for the govern- 
ment to take action before the 
end of October. 

But the most important activi- 
ties are those of Finance Depart- 
ment officials and members of 
the Japanese Embassy here 

Initial proposal to the Jap- 
anese was an import limit of 
10% of the Canadian market. 
This would constitute about 1,- 
800,000 receiving tubes, a defin- 
ite decline from Japanese exports 
to Canada of 2,205,000 tubes in 
1959. 

Since 1959, however, the pic- 
ture has become further compli- 
cated by the entry of another 
major Japanese producer into the 
Canadian market. In 1959 one 
company alone, Hitachi, provid- 
ed 90% of the imports. But since 
last spring, under a deal with 
Canadian Marconi Company, 
another firm, Toshiba, has been 
shipping over large quantities. 
Total Japanese tube sales this 
year should top 4,000,000. 

Entry of Toshiba into the Ca- 
nadian market has made it hard- 
er to secure agreement among 
Japanese manufacturers, sources 
here report. Representatives of 
the Japanese industry were here 
last August for talks with Cana- 
dian industry representatives and 
the hope of the Japanese govern- 
ment is that it can be settled on 
an industry basis. Finance De- 
partment officials, however, are 
working on the assumption that 
an agreement can only come on 
a government level. 


’ 





For every switch requirement 


there’s a MICRO SWITCH 
precision switch 


with complete design information in these 9 catalogues 


BASIC AIRBORNE SWITCHES are specially designed for a Pyeng 
use in airborne applications and can be installed in many sirborne equipment 
different combinations of circuit, actuator and housing 

requirements. In addition, the characteristics of many of 

these switches make them suitable for use in automotive, 

transport or marine applications. Write for Catalogue 78. 


AIRBORNE EQUIPMENT SWITCHES, enclosed in metal 
housings, include environment-proof switches, completely 
sealed against the effects of atmospheric changes, 

special roller-lever switches for exposed aircraft locations, 
hermetically-sealed sealed switches and high-temperature 
switches which will maintain dependable operation in any 
temperature from -65°F to 600°F. A wide variety of 
circuitry and actuation is available. Write for Catalogue 77b. 





TOGGLE SWITCHES from MICRO SWITCH are available 
as single switches or multiple assemblies, as subminiature or 
conventional-sized switches and with hermetic sealing 
where required by environmental conditions. And, of course, 
—e there is a wide variety of mounting arrangements, 
lighted display and electrical and mechanical characteristics. Write for 
+ pushbutton switch devices re 
Catalogue 73c. 


2 


MICRO SWITCH SERIES 2 lighted display and 
pushbutton switches represent the most significant 

advance in the pushbutton control and indicating field. 

All Series 2 units present a uniform panel-front appearance, 
Units are mounted without tools, with five different colors 
available, in eight different mounting schemes. 

Switching and indicating functions can be combined, 

or kept separate, to provide unlimited flexibility in design. 
Write for Catalogue 67. 


For further information mark No. 55 on Readers’ Service Card ‘ 
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HEAVY-DUTY LIMIT SWITCHES are high capacity 
switches of extra-rugged construction and designed to stop a 
travelling mechanism at a predetermined point. 

Included is the famous “Plug-in Limit’’ switch that can be 
replaced in only 20 seconds and offers a choice of nine 
different actuators. Also available are explosion-proof 

limits and rugged models for applications where physical 
damage is possible. Write for Catalogue 84. 


INDUSTRIAL ENCLOSED SWITCHES are precision 
snap-action switches in durable metal housings. 

Most have basic switches that are easily replaceable in the 
field and a wide range of actuating and mounting 
arrangements and electrical and mechanical characteristics. 
Included are explosion-proof, high-capacity, and 
general-purpose switches as well as hand and foot switches. 
Write for Catalogue 83c. 





SMALL BASIC SWITCHES, often the size of a small basic switches 
postage stamp or smaller, feature a long operating 

life and high electrical capacity for their size. These 

snap-action switches are available as “‘basics,”’ 

with a host of different actuators, or as toggles, 

rotary selectors or push-buttons. 

Write for Catalogue 63. 


BASIC SWITCHES can be used as limits, 

control switches and safety switches and are available 
in an almost unlimited number of different 
combinations of actuators, terminals and enclosures. 
They can be used alone, gang mounted, 

built into assemblies or enclosed in metal housings. 
Write for Catalogue 62c. 


MICRO SWITCH MERCURY SWITCHES are often 
lower in cost than other types of switches and 
installation costs may also be lower because no 
operating mechanism is required. Mercury switches 
provide long, trouble-free operating life and are not 
affected by dust, fumes, spray or splash. 

MICRO SWITCH produces six basic types of mercury 
switches with more than 1,000 different designs. 
Write for Catalogue 90b. 





Write today for any, or all, of these MICRO SWITCH catalogues. 
All MICRO SWITCH precision switches are laboratory-tested from raw materials to the 
completed product to ensure long, trouble-free operation. And, of course, special 
switches can be designed for special requirements. There’s a MICRO SWITCH for every 
switching need and your local Honeywell office is ready to give you expert 
technical service on any problem. Or write Honeywell Controls Limited, 
Precision Components Division, Toronto 17, Ontario. 


Hl Honeywell 


MICRO SWITCH PRECISION SWITCHES 


For further information mark No. 55 on Readers’ Service Card 
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FREE YOUR ENGINEERING STAFF 
FOR MORE CREATIVE WORK... 


IBM 1620 LOW-COST, DESK-SIZE COMPUTER 


RELIEVES YOUR STAFF OF TIME CONSUMING WORK 


»«+ SOLVES WIDE RANGE OF SPECIALIZED PROBLEMS 


Problems that used to tie up your engineering staff for days can now be solved 
.. . with electronic accuracy . . . in minutes! The IBM 1620 is a low-cost, desk-size 
engineering computer that solves a tremendous range of routine and specialized 
engineering problems quickly and easily. The 1620 offers you an economical 
way to increase staff productivity, helps pave the way for profitable growth. 


The 1620 is easy to learn, easy to operate, easy to communicate with. It adapts 
readily to specialized and general problems such as design development, blend- 
ing problems involving matrix arithmetic, research calculations with differential 
equations. It facilitates the development of mathematical models for plant and 
shop operation, and evaluation studies employing statistical techniques such 
as regression analysis. 

IBM also makes available a comprehensive library of mathematical routines and 
programs as well as reliable customer engineering, These services supporting 
the 1620 are an important part of IBM Balanced Data Processing. They make it 
easy for you to make full use of the 1620 in your operations without delay. Like 
all IBM data processing equipment, the 1620 may be purchased or leased. 


BALANCED DATA PROCESSING 


International Business Machines Company Limited 
Don Mills (Toronto), Ontario 


Please send me further information and complete specifications for 
the IBM 1620 Engineering Computer. | am particularly interested in: 


(engineering application) 
NAME 
POSITION om 
COMPANY 
ADORESS 


ciTy 





Oscilloscopes 


Brilliant Picture 
Calibrated Deflection 
Stable Triggering 








e al i LIBS electronic measuring 


Sold and serviced by Philips Organizations all over the world 


Further information will gladly be supplied by: 


Philips Electronics Industries Ltd., 
116 Vanderhoof Ave., Toronto 17, Ont. — 8525 Decarie Bivd., Montreal 


For further information mark No. 73 on Readers’ Service Card 
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HF oscilloscope with differential input, type GM 5603 3 others from our 


2k Vertical Amplifier 
D.C. coupled differential amplifier with a bandwidth up to 
15 Mc/s and signal delay 


Deflection sensitivity: 50 mV/cm - 5 V/cm in 7 calibrated steps (I - 
2-5 sequence) and continuously up to at least 15 V/cm. 

Accuracy of calibration: within 3°%o. 

Bandwidth: 0 - 15 Mc/s (AC coupled 2 c/s - 15 Mc/s), rise time: 
25 m psec. 

Signal delay: obtained by a 0.3 ys symmetrical delay line. 

Input: selection of input | or input Il single-ended, or | - II differential, 
all. AC or DC coupled. 

Input impedance: 1 Megohm in parallel with 25 pypF. 

Rejection factor: 1000 for frequencies up to 100 kc/s. 


* Probes 
Two attenuator- and two DC coupled cathode follower probes 
are delivered with the instrument 


The attenuator probes increase the voltage range up to 600 V at 
maximum deflection. H.F. OSCILLOSCOPE, TYPE GM 5601 


Attenuation: 10: 1. —_— 
Input impedance: 5 Megohms in parallel with 9 pyF. “ ~ 


Using the cathode follower probes full sensitivity (50 mV/cm) is main- 
tained. 
Input impedance: 0.5 Megohms in parallel with 5 pypF. 


Sweep Generator 


Twenty-one calibrated sweep velocities and calibrated 
expansion 


Sweep range: 0.2 ws/cm - 1 s/cmin 21 calibrated steps (1 - 2-5 
sequence) and continuously. 

Accuracy of time measurements: within 3°/o. 

Expansion: x2 or x5 (accuracy + 5°/o) and continuously; fastest sweep 
40 m psec/cm. 


* Triggering | Site 

Optimum triggerstability up to 2 Mc/s and HF sync up to at — a 

least 15 Mc/s 

TYPE GM 5602 

Trigger facilities: internal, external or mains frequency on pos. or neg. —— 
stopes. 
Trigger requirements: 5 mm on internal or 1 V on external triggering 
for frequencies up to 2 Mc/s. 


ee 


2K Horizontal amplifier 
Bandwidth: 0- 2 Mc/s (AC coupled 1 c/s - 2 Mc/s). 
Deflection sensitivity: 1 V/cm. 
Input impedance: 1 Megohm in parallel with 25 ppF. 





* Cathode Ray Tube 
10 kV E.H.T. applied to the spiral accelerator of the 5 “” C.R.T. 


Tube type DN 13-78 (medium persistance), other phosphors available. 


K Mains Supply 
From all normal mains supplies between 110 V and 245 V (40 c/s - 


100 c/s). 


instruments: 


PHILIPS 


For further information mark No. 73 on Readers’ Service Card 
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Microwave Instruments, Deccaforms 
Metallised Elements, Special Components 


A Microwave service for industry, backed by extensive radar experience 
and supported by a specialised copper electroforming service. 


MICROWAVE INSTRUMENTS 

Decca Microwave Instruments are produced 
to very high standards of accuracy and are 
available in most waveguide sizes. The current 
range includes all types of instruments, some 
of which, like the microwave switches, are 
unique in their class. 

Most Decca Microwave instruments are 
designed to the standards laid down by the 
British Government Department of Radio 
Electronics Measurements and all are 
engineered to provide accurate measurements 
over the widest possible frequency range. The 
instruments are produced under laboratory 
control by a team of experienced engineers 
who are always available to assist customers 
with any microwave measurement projects. 


DECCAFORMS (Copper Electroforms) 
Decca have recently introduced a special 
copper electroforming service, the result of 
nearly 7 years’ continuous development. A 
process based on the electro deposition of 
copper, using both low temperature soluble 
and stainless steel formers, produces parts of 
high dimensional accuracy and excellent 
electrical properties. Complex internal shapes 
incorporating brass inserts, can be accurately 
made in one piece. For ease of production, 
excellent electrical characteristics and sub- 
stantial savings in development and drawing 
office work, Deccaforms are without equal. 


For further information mark No. 44 on Readers’ Service Card 
CANADIAN ELECTRONICS 


METALLISED ELEMENTS 

Many years of intensive research in the 
Physics Laboratories of Decca Radar Limited 
have resulted in the production of thin film 
metallised elements with extremely stable 
characteristics. These resistive films on a 
glass substrate are commonly employed for 
waveguide attenuator elements and various 
types of high frequency line terminations. A 
large range of elements are stocked and ele- 
ments of all types can be made to customer's 
requirements. The normal attenuation 
characteristic is from 0—40 dB, but other 
characteristics can be produced to order. 


SPECIAL COMPONENTS 

Klystron Power Supplies, Noise Factor Test 
Sets, I.F. Amplifiers and Backward Wave 
Oscillator Power Supplies are just a few of the 
special components produced by Decca 
Radar Limited. The Decca Production 
Organisation is extremely flexible and pre- 
pared for any reasonable variation of product 
to meet customers’ special requirements. The 
design group is continually developing new 
products and is always pleased to receive 
proposals for new instruments, or improve- 
ments to existing designs. 


DECCA RADAR 
(CANADA) LIMITED 
23 Six Points Rd. 
TORONTO 18, ONT. 


ENGINEERING 


@ OR 141 
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ere at your command— 


e 30-button CALL director helps secre- 
taries handle more calls, streamlines office 
operation 


the (ALL dire 


From ectric comes a new-style genie... the 
Mor telephone. It's the versatile virtuoso of Ay 
business communications. To reach many integea» 
e extensions—just press a button. To hold a telephone 
conference—just press a button. To connect out ide Ca 
to others—just press a button. The CALL diregtOr 1S;aVail- 
able with 12, 18 or 30 buttons and manysfeaturesto save 

precious business time. 


The CALL diseattife by Br step forward in 
the soe of | Smimunications by Northern 
pn and manufacture most of Canada’s 

Prrones and related equipment. 


hern’s extensive experience in this field, along with 

creative engineering and design personnel and modern 

ufacturing facilities are at your command. Branches are 
ategically located across Canada to serve you. 


Northern Electric 


COMPANY LIMITED 
SERVES YOU BEST 


For further information mark No. 68 on Readers’ Service Card 
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Westinghouse tube engineering... 
serving the nation through imagination 








TYPICAL WESTINGHOUSE DISTRIBUTED AMPLIFIERS 


50 100 200 300 400 500 


Frequency Megacycles 


FREQUENCIES 


with Westinghouse distributed amplifiers 


The new Westinghouse Match Box Tubes pro- ter-measure circuits and for high-speed, high- 
vide distributed amplifiers with response to frequency oscilloscopes. 


550 MC. . ; ; , 
For complete information write to Canadian 


Match Box tubes surpass conventional tubes Westinghouse Company, Limited, Electronic 
in high frequency performance and resistance Tube Division Box 510, Hamilton Ontario. 
to vibration. Tubes lie flat . . . no height probe: 


"ae : lr CHARACTERISTICS WX3683 
lem .. . eliminates sockets, fits printed circuits, 


Heater 6.3 Volts 0.2 amperes 
Westinghouse Distributed Amplifiers can be Plate current 8 milliamperes 
designed with various frequency pass bands. Transconductance 5100 micromhos 
They’re especially suited for electronic coun- Plate Voltage 180 volts 


you CAN BE SURE...IF ws Westi nghouse 


For further information mark No. 35 on Readers’ Service Card 
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GOING TO THE COMMUNICATIONS SYMPOSIUM? 
VISIT: 


ATLAS INSTRUMENT CORPORATION 


AT BOOTHS 11 & 12 


REPRESENTING: 
HEWLETT-PACKARD COMPANY— 
Comprehensive line of electronic test equipment DC through microwave. OUR STAFF WILL BE 
DYMEC, INC.— HAPPY TO SEE YOU 
All types of electronic instrumentation systems. AND DISCUSS YOUR IN- 


STRUMENTATION PROBLEMS. 
GERTSCH PRODUCTS, INC.— 


Frequency measuring equipment and ratio transformers. 


KINTEL, DIVISION OF COHU ELECTRONICS, INC.— 


Wide range of DC instrumentation and closed circuit television. 


MASSA, DIVISION OF COHU ELECTRONICS, INC.— 
High speed recording systems. 


TEL-INSTRUMENT ELECTRONICS CORP.— 
Voltage regulators and vibration calibrators, 
TV test equipment. 


SIERRA ELECTRONIC CORPORATION— 
Transmission line test equipment. WATCH FOR THE ATLAS TRAVELAB VISIT TO YOUR 
ELECTRO PRODUCTS LABORATORIES, INC.— AREA. THIS MOBILE DEMONSTRATION LABORATORY 


Magnetic pickups and proximity 
controls. FEATURES THE LATEST IN ELECTRONIC INSTRUMENTA- 


ERIK A. LINDGREN & TION IN OPERATING DISPLAY. 
ASSOCIATES— 


R.F. screen rooms. WE ARE PLEASED TO OFFER FIELD APPLICATION ENGINEER- 
SKYDYNE, INC.— ING, FACTORY QUALIFIED MAINTENANCE AND CALIBRATION 


Test equipment transit 


cases and mobiles. FACILITIES. 


AND — 
THE NEWEST ADDITION TO OUR LIST OF DISTINGUISHED PRINCIPALS: — 
GREIBACH INSTRUMENTS CORPORATION, 315 North Ave., New Rochelle, N.Y., U.S.A. 


Manufacturers of Precision Instruments for Extreme Accuracy. 


Extensive Stock for Immediate Delivery — Factory Warranty Service 


ATLAS INSTRUMENT CORPORATION 


50 Wingold Avenve, Toronto 19, Canada 
BRANCHES IN MONTREAL * OTTAWA * VANCOUVER 


For further information mark No. 19 on Readers’ Service Card 
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HAMMOND Transformers for Electronic Equipment 


Hermetically Sealed e Plate Supply e Filament e Multi-winding e Input and Filter e Silicon, Selenium 
Power Rectifier e Input, Interstage and Output in all types e Cathode Ray e Modulation e High '‘Q” 


Inductors e Transistor . . . and other special type Transformers. 


. 3-Phase, Plate and Rectifier Types . . . for special . Rectifier, Filament Transformers . . . for industrial 
equipment. electronic equipment. 
- Heavy Current Transformers . . . for oil pipe line - Encapsulated Types. . . 
heating. 1600 cycles. 
- High Voltage Plate Transformers . . . for test - Military Transformers . 
epoxy filled. 
for modern electronic - Transistor Transformers . . . with solid leads or pins, 
for printed circuits. 


Plate, Filament, etc. to 


. . to all specifications oil or 


purposes. 
- Power Transformers . 
Circuits. 


~hhawsLomers to over 54 O00 speciticalions 


Hammond makes and stocks more thdn 1,000 items 


in ratings from a few millivolts to 40 K.V.A. and offers 
the experience and facilities to engineer special HAMMOND 


del Sieldul emer Me iulel Ml elma sieeleltlaielameltreliiiii-se 
aFelululolare Mater Mm oliMmiselaticlgul-laMieMilela-M illo] mer mel018) ELECTRONIC TRANSFORMERS 


different specifications 


Standard Items Stocked by Leading Jobbers 
H2 


HAMMOND MANUFACTURING COMPANY LIMITED e GUELPH, ONTARIO, CANADA 


For further information mark No. 51 on Readers’ Service Card 
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at => 
Canadian 
M a rc 0 n | Before they leave the 
factory, all Marconi Image 
=p Orthicons undergo 
4 extremely critical testing. 
Se 


“t. 


the only complete 
+mage urticer 
testing lab 
in Canada 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


CANADIAN Marc ONL COMPANY 


830 BAYVIEW AVENUE + TORONTO, ONTARIO 


BRANCHES: Vancouver * Winnipeg * Montreal * Halifax 


studlo conditions 
duplicated 

Acceptance tests are 
conducted when the tubes 
arrive in Canada. Marconi 
has built a special lab 
where the image orthicons 
are tested under Canadian 
studio conditions. 


“total’’ testing 

An extensive series of 
tests check every detail. 
Once it has passed these 
tests, the camera tube is 
shipped to the studio, 
sealed and protected by 
the Marconi guarantee. 


Each of the six types of 
image orthicons under- 
goes its own special tests. 
To test each tube 
thoroughly takes 30 to 50 
minutes. 


For further information mark No. 33 on Readers’ Service Card 
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fast warranty 

This special testing lab 
enables Marconi to offer 
immediate warranty 
adjustment when required. 


studio personnel 
Studio engineers and 
technicians are invited to 


inspect and make use of 
these facilities. 





Come see us at Booth Number 24 and 
get complete information on how these and 
other Belden wire and cable developments 
fo} am del can be applied to your design requirements. 


Symposium 








Miniature Broadcast and Multiple Pair Individually 


Miniature Microphone Cables— 
Shielded Cables 


Rubber, Plastic Audio Cables 
ea Se No. 8450 
. . Rubber aT > No. 8451 JZ. Now available in 3, 
d ss ZAZA 6,9,11, and 15 pairs. 
No. 8420 aa\ x 
Plastic Occupy one-third to one-half space of Se . provides 100% shield- 
standard cables. BELDFOIL* shielding WS ing and isolation of 
gives high reliability with easy termina- ; y S each pair. Lighter 


tion by utilizing the Drain Wire. 100% weight—smaller 
shielded against electrostatic fields. diameter. 


Miniature in size with low capacitance, extreme 
flexibility, and long flex life. Cadmium bronze 
stranded conductors. 














Coiled Test Prod Wire 


Diy 


ih 


c)syanny 


No. 8878 


an 


No. 8879 


This neoprene four conductor cord is one 
Available with or without prods in standard of an infinite variety of coiled cord pos- 
red and black. Rubber insulated. Retracted sibilities to meet every requirement. Rub- 
length only 8”—stretches to a full 5’. ber or Plastic. 


Us in Booth Number 24 





Jim Olson, Manager, Canadian Sales, and Frank Timmons, Elec- 
tronics Standards Engineer, will be available for consultation on 
all new wire and cable developments and to help you with your 


specifications. 


White Radio, Ltd., Belden Warehouse Distributor 


Jim Olson Frank Timmons 
41 West Avenue North « Hamilton, Ontario, Canada 


One wire source for belden magnet wire @ lead wire @ electronic wire @ 
. . * Belden Trademark 
a 4 trol les © power supply cords ® weldin 
everything electronic WIREMAMEN FOR INDUSTRY control cable pour Say Aibsecnron. Reg. U. S. Pat. Off. 
and electrical. SINCE 1902 cable ® automotive and aircraft wire & cable 
CHICAGO 8-6-0 
For further information mark No. 24 on Readers’ Service Card 
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another shipment of 
QUALITY ELECTRONIC 
COMPONENTS from 
RAILWAY & POWER 


Nationwide sales and service 
for these leading principals 


ADEL PRECISION PRODUCTS—MS and AN Cushioned 
and Bonded Cable Clips. 


ANTI-CORROSIVE METAL PRODUCTS CO. INC. — 


Stainless and Nylon Fasteners 
HOMER D. BRONSON CO.—Hinges and Butts 

DZUS FASTENER CO., INC.—Quarter-Turn Fasteners 
LORD MANUFACTURING CO.—Vibration Isolators 
OLYPMIC SCREW & RIVET CORP.—Blind Rivets 
PARKER SEAL COMPANY—O-Rings 


RIGIDIZED METALS CORPORATION — Rigidtex De 
sign-Strengthened Metals 


SHUR-LOK CORPORATION — Rack Clamps, Clinch 
Nuts, Spacers 


WAVEGUIDE, INC.—Waveguides 


WINCHESTER ELECTRONICS, INC. — _ Electrical 
Connectors 


Contact your Railway & Power salesman today 


EXPERIENCE e SERVICE 


Pow, 


NEW GLASGOW « QUEBEC « MONTREAL « NORANDA « NORTH BAY » OTTAWA » TORONTO + HAMILTON + WINDSOR + SAULT STE, MARIE + WINNIPEG + CALGARY - EDMONTON » VANCOUVER 
For further information mark No. 8! on Reoders'’ Service Cord 
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Meeting or Exceeding MIL-R-26C Specifications 


-( Chasectinistics ” ‘V” and “Go 


MARSLAND » 


Vitreous Enamelled 


RESISTORS 


For new production designs or exact 
replacement in electronic circuit applications 


Marsland Power Wire Wound Resistors have 
C.A.M.E.S.A. and A.S.E.S.A. approval under 
MIL-R-26C Specifications in the following styles :- 


(a) Axial Terminal ..types RW55 to RW59 inclusive 
(b) Tab Terminal ...types RW29 to RW47 inclusive 


Marsland Resistors feature special alloy terminals 
tinned for quick, efficient circuit soldering. The 
resistance element is wound with alloy wires 
developed to minimize thermal drift. Terminals 
are welded or silver brazed. The multi-layer 
enamel coating, fired at temperatures above 
1200°F effects a complete seal against moisture 
or corrosive fumes. Marsland controls production 
quality by continuous meticulous testing under 
environmental conditions. 


MARSLAND PRODUCTS: Electro-mechanical Assemblies 
* Precision Gears * Rotary Solenoids * Hermetically 
Sealed Relays * Loudspeakers * Tuning Capacitors 
Servo Components and Complete Systems * Power 
Resistors * Special Armed Services Equipment. 


MARSLAND ENGINEERING LIMITED 


KITCHENER, ONTARIO, CANADA 


For further information mark No. 62 on Readers’ Service Card 
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NOW. rom “WEOY 
Tew 24 Hour 


Built and tested to meet 
MIL-T-27A, Class R, 
Grade 5 Specifications, 
the type TT miniatur- 
ized transformers are 
ideally suited for tran- 
sistor circuits. In addi- 
tion, frequency response 
ratings are based on 
wed military specifications. 
Size 
The exceptional reliability, low dis- 
tortion and + ~ efficiency of these 
units combine for excellent perform- 
ance. 
In addition to the ATTOM 
series, Arco will supply the com- 
plete quality-assured HST mag- 
netic component line featuring: 
Hermetic Seal or Molded—Min- 
iaturized or Subminiaturized — 
High Temperature — High Sta- 
bility. 
TRANSFORMERS 
POWER e INVERTER ¢ PLATE 
MODULATION e PULSE 
MIXING e REFERENCE 
MATCHING e AUDIO 


ISOLATION e HYBRID 
TRANSISTOR 


FILTERS 


LOW PASS ¢ TELEMETERING 
BAND PASS e HIGH PASS 
TELEGRAPH TONE 
AIRCRAFT 


REACTORS 
AUDIO e CHARGING 
TOROIDAL 
MAGNETIC AMPLIFIERS 
SERVO e¢ HIGH GAIN 
SATURABLE REACTORS 


HST* UNITS AND QUALITY 
ARE SYNONYMOUS! 








Arco Electronics Inc. is proud to 
announce its appointment as exclu- 
sive supplier to the industry of stan- 
dard type H S T_ transformers, 
manufactured by Hermetic Seal Trans- 
former Co., a division of Dresser 
Industries, Inc. 








Delivery 
of HST 


“HERMETIC SEAL TRANSFORMER CO. 
A DIVISION OF DRESSER INDUSTRIES, INC 


WJUINTUZ TW 0741S) 
rRANaione 
TRANSFORMERS 


at low cost factory prices! 


Complete stocks are available from ALL Arco branches 
or from any Arco Master Industrial Distributor for 
instant shipment upon receipt of order. Required 
material is prepared minutes after your request is 
received. Arco’s branches in Dallas and Los Angeles, 
eliminate any delay in shipping time from the East 

to West coast. 


For complete information write for Bulletin H-100 


\ ARGO electronics inc. 


64 White St., New York 13, N. Y. * WOrth 6-0530 


CANADIAN DISTRIBUTOR 
ELECTRO SONIC SUPPLY CO., LTD. 
543 Yonge St., Toronto 5, Ontario 

WaAlnut 3-2481 


For further information mark No. 15 on Readers’ Service Cord 
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LONGER 
RECORDING 
TIME 
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Longer recording time because of higher tape packing density at all six speeds — from 3 hours and 
12 minutes at 62.5 kc—71,/ ips, to 12 minutes recording 1 mc—120 ips. That's only one advan- 





tage of the new 

Read on: CM-100, an analog system, does the work of two systems by storing both analog and 
pulse data simultaneously and with equal facility. Also: One-rack compactness, no belt changes, 
all-dynamic braking, seven 1 mc tracks on 1/-inch tape, built-in calibration, IRIG compatibility, only 
twelve moving parts with four easy adjustments. Interested? Write today for brochure. 


62.5 KC~—7'/, IPS—192 MIN + 100 KC—12 IPS—120 MIN + 125 KC—-1!5 IPS—96 MIN + 250 KC—30 IPS~—48 MIN * 500 KC~—60 IPS~—24 MIN 
1MC~—120 IPS~—12 MIN 


MINCOM DIVISION OF MINNESOTA MINING AND MANUFACTURING COMPANY 
represented in Canada by 

IVLINNESOTA | INING AND /|\) ANUFACTURING OF CANADA LIMITED 
LONDON, ONTARIO 


For further information mark No. 66 on Readers’ Service Card 
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A STAKE IN CANADA 


Northern’s manufacturing plants, warehouses and offices in many cities across the 
Dominion represent a great investment in Canada. This brings to each community 
revenue in taxes and the purchasing power of Northern Electric employees.* This 
investment continues to grow with the growth of the Company 


Northern Electric designs, manufactures and installs a large proportion of Canada’s 
telephone communication systems and equipment. This experience is invaluable 
in the development of materials and systems for Canada’s Defence Communica- 
tions. Northern Electric also produces all types of electrical wires and cables for 
communication and power transmission 


At Northern Electric, product research and development never stops and advances 
are continually being made. 


BELLEVILLE, ONT. — COMMUNICATIONS EQUIPMENT DIVISION 
Floor Area — 188,000 sq. ft. 
Employees — 900 
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MONTREAL, P.Q. — COMMUNICATIONS EQUIPMENT DIVISION 
Floor Area — 1,620,000 sq. ft 
Employees — 7,95 

= 





nll 


P.Q. — WIRE AND CABLE DIVISION 
Floor Area 950,000 sq. ft 
Employees — 1,850 

——— 


— 


| 


LONDON, ONT. — COMMUNICATIONS EQUIPMENT DIVISION 
*Total including employees in Sales Floor Area —- 317,000 sq. ft 
Division, Telephone Contract Division Employees 0 
Installation Department, Research and 
Development Department and Head- (Ultimately, 1,000) 
quarters staff, 15,300 


Norwern Esvecrric 


COMPANY MITED 


SERVES YOU BEST 
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Even in high-frequency and rapid-switching types... 


4), PILED OFFERS YOU 
THE COMPLETE AND 


P (OMPLBTELY REL 


LINE OF TRANSISTORS: 


Whatever the type of transistor you 
_require — however demanding the 
application — you can fill your 
requirements from the complete, 
reliably-built line of Philco transis- 


tors. 


This table shows a typical assort- 
ment of Philco transistors. The line 
also includes high-frequency and 
rapid-switching types, in the suc- 
cessful development of which Philco 


engineers have led the industry. 


VHF-UHF Microalloy defused base (MADT) types: 
2N502, 2N501, 2N499, 2N504 
High-frequency Microalloy types: 

2N393, 2N599, 2N600 
Medium-powered alloy junction types: 
2N1125 
High-powered alloy junction types: 
2N386, 2N387 i 


MAIL THE COUPON BELOW FOR FURTHER DETAILS 


Philco Corporation of Canada 
Don Mills, Ontario. 


NAME 


ADDRESS 


60-10-CEE 


government and 
industrial dept. 





PHILCO CORPORATION OF CANADA LIMITED, DON MILLS, ONTARIO 
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the new generation of 


Canada Wire is making all types, so Canada Wire 
is best equipped to advise you. Call your nearest 
Canada Wire sales office and discuss your problem. 
The result could be profitable for you. 


It could be that there is a better type of magnet 
wire available for your use today, than the type 
now being used. Modern technology has created an 
impressive number of new types of magnet wires. 


FORMEL 


The best general purpose 
magnet wire now being manu- 
factured. It is a vinyl acetal 
coated wire that has many out- 
standing properties for use in 
equipment functioning at tem- 
peratures not exceeding 105°C. 


BONDEL 


A Formel insulated wire with a 
thermoplastic cement overcoat. 
This overcoat softens when ex- 
posed to heat (275°F.) or solvent 
(alcohol). Will bond the wires in 
a desired shape on cooling. 


i, 


Fan Motor Stator Winding 


BY-sil-attelaMm do) ¢-m el] Mica Et -\ar tien) 


PLAIN ENAMEL C-90 


Insulated with an oil resin 
varnish film. Provides outstand- 
ing electrical properties in very 
thin film build-ups. 


Oil Burner Ignition Coil 


NYLON 

A polamide coating wire 
characterized by excellent wind- 
ability and ability to solder in 
dip operations at temperatures 
of 650°F. to 750°F. without prior 
removal of coating. 


a 


Fluorescent Lamp Ballast Transformer Coil 


POLYSOL 


A modified isocyanate coated 
wire characterized by its excel- 
lent electrical properties (par- 
ticularly at high frequencies) and 
its ability to solder in dip opera- 
tions without prior removal of 
the insulation. 


alte icelil am iaclitiiclgul ta Gell 


POLYSOL-N 

Polysol insulated with a nylon 
overcoat. Combines the excel- 
lent windability and solvent 
resistance of nylon with the out- 
of polysol. For soldering in dip 
operations without prior removal 
of coating. 


Automotive Generator Armature 


QUALITY CABLE IS LOW COST CABLE 


Canada Wire and Cable Company Limited 


MAGNET WIRE DIVISION — SIMCOE, ONTARIO 


A Canadian Company Manufacturing and Selling Coast to Coast 


TRADE MARK 
RCo eTEREO 





FLEXIBLE ‘BUILDING BLOCKS” 
FROM SANBORN 


meet YOUR oscillographic recording needs 


INPUTS 


INTERCHANGEABLE 
PLUG-IN PREAMPS 
“850”, “350”, 150" STYLE 
Carrier . . . Phase Sensitive De- 
modulator . . . DC Coupling 
Low Level types 


“350", “150"" STYLE 
400 cycle Frequency Deviation 
. . . Logarithmic types 


150" STYLE 

AC-DC .. . AC Wattmeter... 
RMS Volt /Ammeter . . . Fre- 
quency Meter . . . Stabilized DC 
... Triplexer types 


SINGLE-CHASSIS 6- OR 8- 
CHANNEL AMPLIFIERS 
“950” series high and low gain 
types . . . "650" medium gain 
type for Sanborn or other optical 
recorders. 








Mey sf ittnageee 
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FREQUENCY 
RESPONSE 
(WRITING METHOD) 


DC TO 150 CPS with heated 
stylus traces on rectangular 
coordinate charts 


DC TO 5000 CPS with new 
"650" optical instant readout 
recorder 


X-Y RECORDING at writing 
speeds up to 2500” /sec with the 
Model 670 optical X-Y recorder 


Complete details of Sanborn recording instruments are available from Sanborn 
Sales-Engineering representatives located in principal cities throughout the 
United States, Canada and foreign countries... or write 


SANBORN COMPANY <e» INDUSTRIAL DIVISION 


175 WYMAN STREET, WALTHAM 54, MASS. 
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PACKAGING 
NO. OF CHANNELS 


PORTABLES - single channel, 
21-lb ‘‘brief case’’ systems — 
either DC amplifier (Model 299) 
or AC strain gage amplifier 
Model 301 


MODEL 320 separate OC am- 
plifiers, 4-speeds, 50 mm wide 
channels 


RACK-MOUNTED 2-channel 
Mode! 297 system with plug-in 
preamps. Mounts in 102” rack 
space or separate portable case 


1- TO 16-CHANNEL 
MOBILE SYSTEMS —"'150", 
"350" and ‘'850" series with 
plug-in preamps . . . ''950"’ sys- 
tem with 6- or 8-channel ampli- 
fier . . .''650" system with 6- or 
8-channel amplifier and optical 
recorder 
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ACCESSORIES 


Chart Viewer 8-channel, 17° 
Monitoring Oscilloscope 
Monitor Meter Phase Shifter 

4- to 32-channel event 
recorders 








TRANSDUCERS 


For Linear displacement — 
Linearsyn, Miniature ‘‘probe 

style” units ... Linear velocity — 
LVsyn, many standard or special 
models . . . small, single-ended 
or differential pressures — 267, 
268 Series. 


OCTOBER 


1960 





DESIGN WITH 


ARNOLD 6T CORES... 
SAME-DAY SHIPMENT OF 
STANDARD DELTAMAX CORE SIZES 


Arnold 6T tape cores (aluminum- 
cased and hermetically-sealed) 
offer you three very important de- 
sign advantages. One: Maximum 
compactness, comparable to or 
exceeding that previously offered 
only by plastic-cased cores. Two: 
Maximum built-in protection 
against environmental hazards. 
Three: Require no supplementary 
insulation prior to winding and can 
be vacuum impregnated after 
winding. 

Now we've added a fourth vital 
advantage: Maximum availability. 
An initial stock of approximately 


READY 


TO ROLL! 
RIGHT 
FROM 


STOCK 


For further information mark No 
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20,000 Deltamax 1, 2 and 4-mil 
tape cores in the proposed EIA 
standard sizes (See AIEE Publica- 
tion No. 430) is ready on ware- 
house shelves for your conveni- 
ence. From this revolving stock, 
you can get immediate shipment 
(the same day order is received) on 
cores in quantities from proto- 
type lots to regular production re- 
quirements. 

Use Arnold 6T cores in your 
designs for improved performance 
and reduced cost. They're guaran- 
teed against 1000-volt breakdown 
... guaranteed to meet military 


OCTOBER = 1960 


test specifications for resistance to 
vibration and shock . . . guaranteed 
also to meet military specifications 
for operating temperatures. The GT 
hermetic casing method is extra 
rigid to protect against strains. 
Let us supply your requirements. 
Full data (Bulletin TC-101A and 
Supplements) on request. ® Write 


The Arnold Engineering Company, 
Main Office and Plant, Marengo, Lil. 


ADDRESS DEPT. CE-10 


wARNOLD 


SPECIALISTS In MAGNETIC MATERIALS 





CANADIAN Representatives: Bayly Engineering Ltd., First St. 
Ajax, Ont. Telephone (Toronto Exchange): EMpire 2-374! 
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VIRTUALLY FREE FROM BANDWIDTH> LIMITATIONS 


= 





ee 


+ , 


COLLINS LOG PERIODIC ANTENNAS 


A radically new approach to broadband antenna design 
based on the principle of Logarithmic Periodicity has 
resulted in antennas with radiation patterns and imped- 
ance characteristics essentially independent of frequency. 
One Logarithmically Periodic Antenna can perform the 
functions previously requiring a large number of 
antennas, covering bandwidths as high as 10-to-1, with 
100-to-1 within the realm of practicality. 


The Logarithmic Periodic concept is based on a struc- 
tural geometry in which the electrical characteristics 
repeat periodically as the log of the frequency. Since 
only minor changes occur over each period, and there- 
fore all periods, the characteristics are essentially 
constant over the whole frequency range. 


COLLINS RADIO COMPANY OF CANADA. LTD. °* 


11 BERMONDSEY ROAD °* 


ormation mark No. 41 on Readers’ Service Card 


Typical is the rotatable Collins 237A (above), available 
for 6-58 mc. The elements form trapezoidal teeth in two 
planes of equilateral triangles. Radiation is unidirec- 
tional with horizontal polarization, providing a free 
space gain of 8 db over an isotropic antenna. The 
VSWR is less than 2.25:1, and the peak power capacity 
is 50 kw. 

The principle may be used in omnidirectional antennas 
and in fixed antennas in which the vertical plane pattern 
is also frequency independent. Some other applications 
include electronic countermeasures and use as primary 
feeds for reflector and lens type antennas. Your Collins 
representative can provide details on these and other 
applications of this advanced antenna. 


237A ANTENNA (left) with unidirectional beam may be rotated to any azimuth 
for general communication. 


237E is a horizontally polarized log periodic antenna for point-to-point applica- 
tions between 1320 km and 1850 km. 


TORONTO 16, ONTARIO 
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3-IN HYFEN SOCKET 


CRIMP-TYPE, SNAP-LOCKED TERMINATIONS 


a new line of Hyfen 
connectors for plug-in 
relays, including crystal can 
relays . . . crimp-type 
Hyfen terminations provide 
thousands of identical 
installations for stable 
electrical and mechanical 
performance under extreme 
conditions of vibration, 
shock, and acceleration. 
Sockets available to mate 
with relays of all leading 
manufacturers. For further , i * 
information write Quickly installed individual crimp 
type terminations are easily remov- 
able and replaceable for flexibility of 
circuitry. 
/ 
PLANT: 
SCARBORO, ONT. 


TORONTO, ONT. 
HALIFAX * MONTREAL + TORONTO + WINNIPEG + REGINA + CALGARY + VANCOUVER 
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FREQUENCY IN MC FREQUENCY IN MC 


FREQUENCY IN MC 


Test results of high and low band production 
antennas and 110 feet of % inch HELIAX cable 


Antenna performance based on High and low band antenna 


60% gain factor 


A 600-channel microwave system: to 
carry vital defence data was recently 
developed by Canadian-Marconi 
Company for the Royal Canadian Air 
Force. Because of its strategic value, 
this long haul line-of-sight system de- 
manded reliable performance in the 
antenna equipment. 

AnpreEw Antenna Corporation, Ltd. 
is proud to have been chosen to de- 
sign and produce this equipment to 
meet specific system requirements. 


ANTENNAS + 


VSWR plots of production test samples 


ANDREW microwave antenna, Type 
21362, designed for this 1790-2260 mc 
system guaranteed a vswr under 1.1. 
Minimum antenna gain of 33 db 
resulted from production models hav- 
ing gain factors of better than 60%. 
The antenna characteristics were sus- 
tained in the system through the use 
of AnpREwW He tax, the flexible air 
dielectric cable. HeL1Ax was chosen 
for its low vswr and attenuation, ease 
of handling and mechanical stability. 


aa 


CORPORATION 


Automatic pressurizing equipment to 
regulate the dry air supply for this 
RF system was provided with an 
AnpbrEW Type 1910 dehydrator. 

This is just one of many ANDREW 
antenna system installations in Can- 
ada that are consistently giving opti- 
mum performance in UHF/VHF and 


‘microwave frequencies. To get all the 


facts on ANDREW antenna systems, 
write or call today, giving your spe- 
cific requirements. 


ANTENNA 


tTo. 


606 Beech St. + Whitby, Ontario, Canada 
Telephone: MOhawk 8-3348 


ANTENNA SYSTEMS 


TRANSMISSION LINES 
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THE AGE OF 70 


It's barely a half-Century since the human voice was transmitted 
over distance for the first time. Eleven years later 1919 — the 
first Canadian radio station commenced regular transmissions to 
a few enthusiasts operating home-made crystal sets. 


From this one-station start grew a communications giant which 
now boasts more than two hundred radio stations and a potential 
audience which encompasses the total population of Canada! 


Then to, the growth of television has been even more spectacular! 


TAL COMMUNICATIONS! 


By the latest count fifty-six stations now transmit daily to an 


audience in excess of fourteen million Canadians! 
between Rome and Sicily in 
Canada, so has 


As that first recorded transmission 
1908 paved the way to total communications in 
Standard Telephones and Cables contributed equally 

STC have designed, manufactured and installed communications 
links radio, television, telephone and telegrap! in fifty-seven 
countries including more than a thousand miles of television- 
telephone microwave links in Canada! 


AMONG THE FOREMOST IN WORLD COMMUNICATIONS! 


AN ASSOCIATE OF 


STANDARD TELEPHONES & CABLES MFG. 


co. (CANADA) LTD., MONTREAL. 
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GUARDIAN, 


CONTROLS NOW BEING 
MADE IN CANADA BY 


CARRIERE ano MacFEETERS 


COMPONENTS MANUFACTURING DIVISION 


TORONTO 
































INSPECTION DEPARTMENT 














Joining vast experience in electronic 
control engineering and development 

with the know-how and facilities for 
component production, Guardian Electric 
and Carriere and MacFeeters Limited have 
embarked upon a combined design and 
manufacturing program to serve the 
growing Canadian electronics market. 














CARRIERE ano MacFEETERS umiteo ano 
GUARDIAN PRODUCTS INCLUDE: 


e Aircraft, missile and military controls— 
relays, solenoids, steppers, switches, 
contactors, aircraft gun grip assemblies 
and special mechanical devices— 


e The complete Guardian line of controls 

for industry. Many of these are standard stock 
items and are available nationally from 
leading electronic parts distributors. 











ASSEMBLY DEPARTMENT 
Guardian Electric as well as Carriere and MacFeeters Limited products are sold throughout 
Canada by A. C. SIMMONDS & SONS, Ltd., 100 Merton St., Toronto 7, Phone Hudson 5-911] 


GUARDIAN 1G] ELECTRIC 


MANUFACTURING COMPANY 
15SO W. CARROLL AVENUE, CHICAGO 7. ILLINOIS 


For further information mark No. 49 on Readers’ Service Card 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1960 





ee 
Low initial cost per thousand, low installed cost with 
highly engineered high speed United Eyeleting ma- 


chines, and you have an unbeatable combination you 
can put to work saving money. They will join dis- 


al ok : @=% t coe similar materials, can be clinched tightly to fasten, or 
lightly to function as a pivot. 


They can be used as a bearing, or as a terminal. With 

Lowest Cost ceramics, plastics, and glass special machine device 
helps minimize fracturing. You can get them from 

stock in a wide range of sizes, colors, and metals. A host 


Fastener of special diameters, lengths, shapes can also 


be made to solve your individual problem. 


You Can buy See our catalog in Sweets’ Design File or 


write us today to investigate the possibilities 
of utilizing lowest cost United Eyelets for 
your product. 


t h funnel 
High speed fastening of 2 eyelets simultane- prac does double duty as fastener for wind Se ee o> oo 
ously cuts costs on automotive ignition breaker shield, bearing for spark wheel. Does both jobs ing reliable thru-connections on two-sided 
point assembly. well for only a fraction of a cent printed wiring boards 


Ht 
\ 
4 | 





JUST plug it in — United Standardized eyelets op ge Ae path a You can avoid the inevitable commercial with 
hold wires by compression on multi-contact munication. Try them on a new application — the T.V. Selector Switch and still enjoy the 
computer part. Tight hold eliminates soldering perhaps they'll prove as indispensable as your silent utility and performance of eyelets on the 
time and bulk. telephone. switch itself 


Free Eyelet Slide Selector helps determine 
which eyelet you need with given grip and 
hole diameter. 


INDUSTRIAL SALES DIVISION 
UNITED SHOE MACHINERY COMPANY 


OF CANADA LIMITED 
MONTREAL . TORONTO : GALT AND QUEBEC 
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2D DYNA-DAMP 


built-in damping 
dissipates random vibration 
and high-energy no/se. 


Dyna-damp panels and structural sections* 
can be designed in many configurations for addition 
to existing structures or fabrication as 
complete damped assemblies. 


Lord announces Dyna-damp—a new engineering 
material that counteracts broad-band “white” noise and 
vibration. It offers a new, better way to solve acoustic 
fatigue and structural response problems. 

Dyna-damp’s laminated design converts vibratory 
energy into shear strains which are dissipated in a 
highly damped viscoelastic layer. The damping medium 
is a special form of BTR® elastomer, bonded between 
metal elements to give structural integrity and 
load-carrying strength. 

In jets, missiles, ships, vehicles, electronic units— 
wherever control of resonant response is required— 
Dyna-damp can introduce dramatically improved 
performance, higher reliability. It is available to industry 
in sheet and structural sections or in engineered, finished 
products for use as primary or secondary structures, 
electronic chassis, complete mounting systems. 

Design engineers can obtain further informa- 
tion and able application assistance on Dyna- 
damp from the nearest sales office of Railway 
& Power Engineering Corporation Limited. 


‘ Cornponh'wg /) 2 
Rartway, & Pow, 


: way owen 


contro/s structural response 


- ie 


Radically 
improved 
damping is 
illustrated by 
typical decay 


rate traces. Undamped: 2024 T-3 Damped: 3-ply 
aluminum panel Dyna-damp panel 


DYNA-DAMP FEATURES 


High strength: bonded construction provides structural integrity 
across complete part. Ultimate strength: 60% of solid alumi- 
num. Shear strength of BTR layer: over 500 psi. Climbing 
drum peel strength: over 60 Ibs. 


Light weight: |ighter than aluminum sheet of equal thickness. 


Excellent fatigue life: proved greatly superior to aluminum in 
acoustic tests to 170 db. 


Broad temperature operation: — 65° to + 250°F. 


Ease of fabrication: can be punched, sheared or stretch formed 
by standard methods . . . fastened by riveting or adhesive 
bonding . . . sections can also be spot welded. 


Environmental resistance: good strength and damping ability 
maintained after 7-day immersion in aircraft fluids. 


LORD: 


New Glasgow « Quebec « Montreal « Noranda « North Bay e Ottawa e Toronto « Hamilton e Windsor e Sault Ste. Marie « Winnipeg @ Calgary « Edmonton e Vancouver 
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...and 200 miles away a telephone rings! 


A Westinghouse communications specialist will 
be pleased to explain fully the MICRO- 


Eight hours ago, an expanse of barren mountain- 
ous country made communication impossible. 
Tonight, 60 telephone channels and teletype 
span the wilderness. 

Transportable MICROSCATTER is a super 
high frequency radio system for long-range 
communication. Developed by Canadian 
Westinghouse, MICROSCATTER beams sig- 
nals high above the earth sending two-way 
voice and teletype messages up to 200 miles over 
land and water . . . without costly relay stations. 


The compact MICROSCATTER radio system 
fits in a standard 30 ft. truck trailer. Now, 
whenever men and equipment move, MICRO- 
SCATTER moves right along with them. It is 
particularly suited to military and government 
projects in remote locations. Units designed for 
self-contained field operations are set down by 
helicopter. 


CANADIAN 


Westinghouse 


SCATTER operation and relate it to your 
problem. Contact your nearest Westinghouse 
office, or write to Canadian Westinghouse 
Company Limited, Electronics Division, 
Hamilton, Canada. YOU CAN BE SURE... 
IF IT’S WESTINGHOUSE. 


MICROSCATTER APPLICATIONS 


MILITARY 
Wide Band —radar 
channels —data 
—television and — 120 telephone 
sound channels 
Transportable— 60 telephone Tactical and —60 voice channels 
channels Transportable—teletype 


—teletype —datoa 


COMMERCIAL _ 
Fixed Station —120 telephone 


FEATURES 


* Power—2 KW 
* Range—100 to 200 miles 


* Frequency—4400-5000 mc 
* Antennas —10 to 28 ft. diameter 


60-A-745 
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Standards with unique features 
for fastening doors and panels 


Southco adjustable pawl fasteners are easy and economical to install, 
give a “class” appearance to equipment. They apply controlled pressure 
to seal tightly and stop rattles. 


Vv 


iwewwece 
7 


TWIN KNOB CONTROL—NO. 46 





The pawl engages the frame when the actuator is 
turned 90°. A bright chrome button in the center of 
the knob is preset for the amount of pressure to be Ansan 
exerted by the fastener. After the pawl engages the : a) 
frame, the knob is turned until the button is flush : = 
with the knob surface. Preset pressure is thus _ 
obtained. 





Body: Cadmium plated steel 
Knob: Black nylon 








Materials 





MINIATURE ENVELOPE—NO. 45 





Requiring a minimum of space inside and outside, 
this fastener latches on a '/% turn and additional 
turning pulls up the door or panel against its 
frame. The nylon pawl operates smoothly against 
metal and provides exceptional wearing qualities. 


Carbon steel, 
Pawil stop and washers: ; 
Materials cadmium plated 


Pawl: Nylon, natural 














SMALL, HEAVY-DUTY MOUNTING—NO. 48 





Small, rugged, compact. One quarter turn closes, 
additional turning tightens. Quickly installed with 
a single mounting nut. Three sizes cover every 
frame thickness from .000 to .750. Can be supplied 
with flatted shaft for your knob. 


Body and pawl: Steel, cadmium plated 


Materials Knob: Black nylon 

















Your copy of Southco Fastener Handbook containing engineering data 
on wide selection of fasteners. Write to your nearest distributor listed 





below. 


Represented in Canada by... 


METAL AND WOOD BLACK BROTHERS, LTD. WESTAIRE SALES CO. / 

FASTENING DEVICES 1200 Hornby Street 380 Donald Street eSOouTHCO } FASTABSES 
6302 Papineau Avenue Vancouver, B.C. Winnipeg 1, Manitoba <sr> 
Montreal 35, Quebec f 


/ 
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appearances are not deceiving 
THIS P&B 10-AMP RELAY IS AS RELIABLE AS IT LOOKS 


Our AB relay looks rugged . . . and it is. You can specify it for 
10 amp switching and confidently expect 100,000 cycles. Yet it 
is compact, easily mounted, and does not require special han- 
dling. Installation is simple, using your preference of screw 


ABC Series—AB series can be sup- 
plied enclosed in sturdy metal dust 
cover, 15444” x 2752” x 2%2”. 


terminals (adapters), quick connects, 
or dip soldering. 

Designers specify the AB for air 
conditioners and other products where 
dependable, continual service is 
paramount. 

These standard AB and ABC relays 
are listed by Underwriters’ Labora- 
tories and Canadian Standards 
Association: 


Type Arrangements Type Arrangements 


ABIIAY DPDT ABCIIAY DPDT 


Coil voltages: 6, 12, 24, 115 and 230 volts AC, 50/60 cycle. 


Contact rating 10 amps, 115 volts AC or 5 amps, 
30 volts AC noninductive. 
CSA No. 15734 


U/L File E-29244 
Write for complete data or contact 
your nearest P&B sales engineer. 


AB AND ABC RELAYS 
ENGINEERING DATA 


GENERAL: 
Insulation Resistance: 100 megohms minimum. 
Life: 3 million cycles (mechanical). 
Breakdown Voltage: 1500 volts rms between 
all elements and ground 
Temperature Range: DC: —55 to +45°C 
AC: —55 to +45°C. 
Weight: AB—5 ozs. ABC—7 ozs. 
Terminals: Fit 4” quick-connect terminals, 
or may be applied to printed circuits 
using dip soldering. Screw adapters 
furnished on request. 
Enclosure: ABC: Heavy duty dust cover. 
Dimensions: 1%" x 27542” x 242". 
CONTACTS: 
Arrangements: DPDT Power: DC: 2 watts nominal. 
Material: 4” dia. silver. Other materials AC: 6.4 volt-amps 
available. Resistance: 35,000 ohms max. 
Load: 5 amps at 230 volts AC or 10 amps Duty: Continuous: DC coils will withstand 
at 115 volts AC noninductive. 6 watts at + 25°C. 
10 amps at 28 volts DC. MOUNTINGS 
COIL: AB: Two 8-32 tapped holes on 1%” centers 
Voltage: DC: 6 to 110 volts. ABC: One 8-32 stud 4” long and 
AC: 6 to 230 volts. locating tab. 


P&B STANDARD RELAYS 
ARE AVAILABLE AT YOUR LOCAL 
ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD CANADA LTD. 


GUELPH, ONTARIO 
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There’s a BEATTIE OSCILLOTRON* 


for every oscilloscope recording need 


ance ME LOT 


DIRECT VIEW Provides a 

direct, binocular view of the CRT 
K-§ Dichroic mirror permits simul- while recording. Non-reversed image. 
taneous recording and parallax-free Uses Polardid® Land back. Records 
viewing. Available with Polaroid® up to 10 exposures on 1 frame. 
Land back for 60 sec. prints. Re- Electric shutter actuator optional. 
cords up to 10 traces on a single Also available in electrically-pulsed 
frame. Or can be equipped with or continuous-motion 35mm or 
either 35mm electrically-pulsed or 70mm models. Camera swings back, 
continuous-motion magazine. f/1.9 lifts off. f/1.9 standard or flat- 
standard or flat-field lens. field lens. 


KD-S5 Best for special lab situa- 
tions requiring simultaneous re- 
cording of CRT phenomena and 
identifying data. Written informa- 
tion, counter and 24 hour clock can 
all be recorded on same frame. 
Electric camera with Automatic 
35mm pulse or continuous-motion 
magazine. Dichroic mirror for simul- 
taneous viewing. No parallax. 


“Trade Mark 


When it comes to recording oscilloscope 

traces, there's only one thing to remem- 

ber, Beattie Oscillotron. Each of the 

three models shown here is designed for 

a special purpose. Each embodies the ad- : ' 

vanced engineering and precision crafts- ALEX .. CLARK LTD. 
manship that have made Beattie the : 

leader in the industry. Which Oscillotron 


is best for you? Tell us your needs and fi 3751 BLOOR ST. W., TORONTO 


we'll help you decide. Write or phone BE. 1-3303 


today for full information. 
For further information mark No. 40 on Readers’ Service Card 
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Clip and file this reterence sheet for future use 


Philips tetrodes in six designs for original equipment 
or improved plug-in replacements 





Here are 6 Philips tetrodes from Rogers that combine optimum 
performance and maximum reliability with an unrivalled latitude 
of selection. Available with powdered glass or standard metal 
base, these tubes feature massive zirconium treated graphite 
anodes to handle large, temporary overloads. The ruggedized 
sintered glass bases provide lower lead inductance, excellent heat 

dissipation characteristics and dimensional compactness. The 6156 4-250A 
standard metal bases insure a complete range of replacement 7527 4-400A 
types from which to choose. 


Powdered Giass | Metal Base 
Base Types Types 





6155 4-125A 























electronic tubes & components 


A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD., 
116 VANDERHOOF AVENUE, TORONTO 17, ONTARIO. 


For further information mark No. 85 on Readers’ Service Card 





Le THE 
a) CANADIAN 
... the 


best way for 


Preparing Canadians | 
CE Teelelelals 


for the challenge 


of our tomorrows 


editors of its national magazines, business and 
financial publications have a common purpose: to 


There’s a Canadian way of doing things — of 
living, working and learning. It’s a good way of 


doing things by any standard. For Canadians it’s 
the best way. 

Our schools and universities offer one example of 
this. They fill a very special need; educating our 
young people for service to their communities; 
preparing them - 
for the challenge of our country’s future. 


as no other education can — 


As Canada’s leading national publishing house 
Maclean-Hunter. too, meets this vital need. The 


inform, to entertain, to foster a better understand- 
ing of our country, to interpret world events in 
terms of their significance to Canadians. 

Thus Maclean-Hunter publications contribute to 
the development of a Canadian spirit and a richer 
sense of citizenship. Together they preserve and 
strengthen the priceless vehicle of Canadian ex- 
pression, They are, in fact, part of the Canadian 
way ... the best way for Canadians, 


m —— 


: 


MACLEAN-HUNTER Mi PUBLISHING CO. LTD. 


[: nll bev 


481 University Avenue, Toronto 2 


1242 Peel Street, Montreal 2 
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Leading Canadians 
to a richer sense 
of citizenship 
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ACTUAL SIZE 


This is the actual size of Heinemann’s new 
sub-miniature circuit breaker, the SM3. Her- 
metic seal and all, it weighs no more than a 
bantam 2.1 ounces. It is magnetically actu- 
ated, therefore does not require de-rating for 
high amhient temperatures. In fact, under ex- 
tensive environment-testing, the breaker has 
demonstrated excellent all-around operational 
stability. It will function properly on the 
tundra or in the tropics, will withstand the on- 
slaughts of salt-sea atmosphere, sand, dust 
and high humidity. The SM3 is available to 











oS 


your specifications in any integral or fractional 
current rating from 0.050 to 10 amperes, at 
110V, either 60 or 400 cycles AC, or 50V DC, 
And you have a choice of either fast or slow 
time delay, so that overload response can be 
matched closely to the operating characteris- 
tics of the protected equipment. If you have 
need of a rugged, compact circuit breaker 
“packaged” to go anywhere, you’d do well to 
give the SM3 some serious consideration. The 
facts and figures are presented for your review 
in Bulletin 3502. Write for a copy today. 


HEINEMANN ELECTRIC COMPANY, 166 PLUM ST., TRENTON 2, N.J. 


For further information mark No. 52 on Readers’ Service Card 
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Sola 
Constant Voltage 
Transformers 


These static-magnetic units auto- 
matically and continuously regulate 
line voltage within +1% under input 
voltage fluctuations of as much as 
+15% for all types of electrical and 
electronic equipment. 

There are no manual adjustments, 
no moving or renewable parts, no 
routine maintenance. Sola voltage 
regulators are compact, simple, trou- 
ble-free. They are available in step- 
up and step-down ratios and with 
variable voltage outputs. 

Type CVS regulators (illustrated 
above) have less than 3% total rms 
harmonic content in their output 
wave, making them ideal for use with 
rectifiers and other harmonics-sensi- 
tive components. 


Be 


Type CVN units (illustrated here 
in end bell construction with sepa- 
rate capacitor) have about 14% total 
rms harmonic content. They provide 
a reliable voltage source for fila- 
ments, relays, solenoids, a-c trans- 
formers, and similar loads. This 
series includes designs suitable for 
use as components. 

Sola regulators are available in 67 
stock models in capacities from 15 va 
to 10,000 va. Custom designs can be 
delivered in production quantities. 


Write for Bulletin CV 


SOLA 5 
SOLA-BASIC PRODUCTS LTD, LC_% 


377 Evans Ave., Toronto 18, Clifford 1-1147 ° 


OTs h’Mob/melael > 
at1000% inrush 





Hevi-Duty 
Industrial Control 
Transformers 


These dependable dry-type control- 
circuit transformers are designed, 
constructed, and tested to give you 
exceptionally long service even un- 
der severe operating conditions. 
Type SZO (illustrated above) fea- 
tures layer-wound coils and new, 
improved proportions, which reduce 
voltage drop caused by peak inrush 
currents. In fact, at 1000% inrush 
current, the drop below rated voltage 
is only 5%. 


This extra capacity enables you 
to specify transformer size according 
to your sealed volt-amperes, and 
thus save on both initial cost and 
panel space since in most cases you 
will be able to use a smaller unit. 


A high insulation level is provided 
by folded insulating papers between 
layers, varnished cambric between 
windings, a pre-formed coil base, and 
heavy insulating channels between 
core and coil. 


In addition, Hevi-Duty Trans- 
formers feature firmly anchored 
screw-type terminals, slotted mount- 
ing feet for easy installation, and a 
wiring diagram on the nameplate to 
eliminate installation errors. 


Each transformer is given tests for 
turns ratio, polarity, and high-volt- 
age breakdown. Units meet or ex- 
ceed NEMA and ASA standards. 
They are available in 50 or 60 cycles, 
50 va to 5,000 va. 


Write for Bulletin DWC 
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Regulated DC 
Power Supplies 


These compact, light-weight d-c 
power supplies handle intermittent 
and pulse loads in the “ampere” 
range. They exhibit 1% (or less) 
ripple voltage, output regulation of 
+1% or less under +10% line volt- 
age variations, self protection against 
high short-time overloads, and ex- 
tremely low output impedance. 


These small, economical fixed d-c 
supplies require no maintenance. 
They are widely used as components 
in equipment with relays, solenoids, 
or high amperage requirements. 


This is the Solavolt adjustable d-c 
power supply. It provides a reg- 
ulated source of variable d-c voltages 
for testing, research and design de- 
velopment. 


The D-C Solavolt gives you all of 
the basic characteristics and advan- 
tages of the fixed design first de- 
scribed, plus selection of desired 
voltage by turning a dial. It can be 
relay-rack mounted on a standard 
19” frame, or is portable and self- 
stacking if desired. 

The unit is 7” high by 1214,” deep 
and, like the fixed design, is avail- 
able in six stock models. 


Write for Bulletin DC 


Consuli your Sola/Hevi-Duty representative 
Pp for complete information on these products. 


An Affiliate of Basic Products Corporation 
in U.S.A., Sola Electric Co., Busse Rd. at Lunt, Elk Grove, Illinois 


For further information mark No. 89 on Readers’ Service Card 
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CANNON 


makes 


& PLUGS 


for every purpose! 


the NEW 
CANNON “MORPHO”* 


Hermaphrodite connector 


“kas auickon 
features assure 
exceptional reliability: 


Positive sealing. Advance’s use of induction 
heating cuts rejects from faulty soldering to a 
negligible figure. Soldering is accomplished at 
high speed, hence damage to the relay due to 
heat transfer is eliminated. 


RADIFLO testing for leakage is used to detect 
leaks as small as 10-* cc /sec. All relays that pass 
this test will function after long shelf life. 


RIQAP program approval. Under RIQAP, the 
Signal Corps constantly checks Advance’s qual- 
ity control and inspection, to insure military 
standards of reliability for all Advance cve*- 
ers, both military and_in4- 


sl CAN RELAY ox 


quinemen’® vf 
SAF) An unusual new development, the 
6 WU. Cannon Morpho series MH meets 
Gia many industrial and military re- 
quirements inexpensively. It fea- 
tures snap-in removable crimp- 
type contacts, module insulators 
designed for alternate positioning 
—and hermaphrodite design—con- 


Available in 7 values, from 30 
to 10,000 ohms. 

50 G’s for 11 milliseconds. 

10 to 34 cycles per second at 
maximum excursions of .4”. 
34 to 2000 cps 20 G's acceler- 
ation. 

Pull in power 250 milliwatts 
at 25°C. 

2 amps resistive at 32 VDC or 


Coil resistance: 


Shock: 
Vibration: 


Operating power: 
Contact rating: 


tacts and insulators can be used 
in either plug or receptacle. A 
variety of layouts is possible within 
each shell style. Write today for 
catalogue MH-1. 

In Canada and throughout the free 
worla, Cannon Plugs are answer- 
ing the specialized problems of 
industry and defence. 


115 VAC. 
Life: 100,000 operations minimum 
at rated current. 


Weight: 0.45 ounce. 


deep. 
Write today for catalogue information on the complete line of *TRADE 
Advance Relays stocked and sold in Canada exclusively by nein 
CANNON ELECTRIC CANADA LIMITED PATENT @ PLUGS 


160 BARTLEY DRIVE, TORONTO 16, ONTARIO PENDING 
MONTREAL, Montreal Airport, Dorval, P.Q 
OTTAWA, 1168 Edgelond Place 


For further information mark No. 36 on Readers’ Service Card 
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Last year, Canadian businessmen invested nearly $30,000,000 
of their companies’ money in business publication advertis- 
ing to promote their products or services. 

That’s a significant fact to all businessmen. And there is 
one more. 61°, of that money wa’ invested in the more than 
140 publications that are members of B.N.A. (Business 
Newspapers Association of Canada.) 


One of the most important reasons is editorial strength. 
A publication’s value as an advertising medium depends on 


BUSINESS Jf 





it, and B.N.A. publications have it. Some employ up to 
ten full time editors and technical writers . . . each with the 
certain particular kind of know-how it takes to communicate 
news of the trade, fresh profitable ideas or information about 
new materials and processes in the language their 
readers understand. 
When your message is presented in that kind of climate it 
is achieving the greatest effectiveness for you. That’s the 
way it goes in a B.N.A. publication. Business Newspapers 
Association of Canada; 100 University Ave., Toronto 1. 

6-3 


THE BEST CANADIAN BUSINESS 
PUBLICATIONS BEAR THIS EMBLEM 


EWSPAPERS 


GET YOUR MESSAGE THROUGH CLOSED DOORS TO PEOPLE WHO SPECIFY AND BUY 
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Philco-Canada brings you... 


AUTOMATION 
IN DATA 
TRANSMISSION ! 








New Telesignal Dispatcher Model TDI 
Does Not Require Skilled Operator— 
Improves Accuracy, Convenience, Speed. 


Now, through the science of Philco-Canada, auto- Fixed information is permanently wired into cir- 
mation comes to the field of data transmission. cuit, can be readily changed as needed. 

Weather forecast systems, air and rail lines, banks, 

refineries—almost every major industry or business Automatically “holds” a manually-set message for 
will find important savings in speed, accuracy and 
personnel by applying this new Philco invention to 


any transmission desired; prints time message is 


transmitted. 
data transmission problems. . : 

ee P Several different messages can be composed at one 
e Sends fixed or variable messages over conventional time—they can be sent individually or in rapid 
teletype circuit, containing letters, figures or sym- succession, and are easily checked for accuracy 
bols before transmission. 


e Handles up to 400 characters. Custom symbols can be added as required. 


freq i é O government and 
industrial division 


Mail this coupon for important booklet “Automation in Teletype Transmission”. 











PHILCO CORPORATION OF CANADA, 
Government & Industrial Division, 
Don Mills, Ontario. 


Please send your booklet “Automation in Teletype 
Transmission”’—without obligation. 


























For further information mark No. 72 on Readers’ Service Card 
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From a lineman’s pliers to microwave systems 
AUTOMATIC ELECTRIC 


has everything for communications and centrol 




















From small components to complete systems... from tools to telephone exchanges... 
AUTOMATIC ELECTRIC is your single source of supply for anything related to communica- 
tions and control. Manufacturing facilities in Eastern and Western Canada assure de- 
pendable supply. And representatives available within a few hours... wherever you are... 


guarantee good service and accurate knowledge of local conditions. 
6013-2R 


Over fifty years supplying Canadian industry and utilities with: 

Op * QUALITY PRODUCTS 
) « COMPLETE SERVICE Subsidiary of 

eS ro ¢ EXPERIENCED ENGINEERING GENERAL TELEPHONE & ELECTRONICS 


For further information mark No, 20 on Readers’ Service Card 
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Canadian Electronics Engineering’s guide to the ... 


IRE Symposium 
on Communications 


Sponsored by the Montreal Section of 
The Institute of Radio Engineers, Inc. 


Montreal, November 4-5, 1960 


GENERAL INFORMATION 


The Montreal Section of The Insti- 
tute of Radio Engineers, Inc., will be 
host to engineers, executives, educa- 
tors, technicians and buyers from 
Canada and the United States when 
they present their 1960 Symposium on 
Communications, November 4-5. 

The two-day program combines a 
forum of the latest engineering 
achievements in communications, 
along with a display of the industry’s 
newest products. 

All technical sessions and exhibits 
will be located in the Queen Elizabeth 
Hotel, right in the heart of Montreal. 


REGISTRATION 


IRE members and all those inter- 
ested in communications are welcome 
to attend the symposium. Registration 
fee at the door is $2.00 for members 
of IRE (all grades including students) 
and $3.00 for non-members. If the 
advance registration card on page 105 
is mailed before October 20, registra- 
tion fees will be $1.00 and $2.00 
respectively. This covers all technical 
sessions and exhibits. Social functions 
are extra as outlined below. 


TECHNICAL PROGRAM 


Twenty-four technical papers will 
be presented by competent engineers 
and scientists from Canada and the 
United States in six separate sessions. 
Both practical and theoretical, the 
papers have been carefully selected by 
the committee from a field of 58 
papers originally submitted for con- 
sideration. 

In addition to the papers, there will 
be a panel discussion Friday evening, 
Nov. 4. The panelists and subject 
have not yet been announced. Full 
details of the technical sessions start 
on page 53. 
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Technical sessions 
Nov. 4: 2.30 pm to 5.00 pm 
7.00 pm to 9.00 pm 
Nov. 5: 9.30 am to noon 
2.30 pm to 5.00 pm 


Exhibits 
Nov. 4: 9.00 am to 10.00 pm 
Nov. 5: 9.00 am to 6.00 pm 


Social events 
Opening luncheon, Nov. 4, 
luth room, 12.30 pm 
Cocktail get-together, Nov. 4, 
9.00 pm 
Cocktail hour, Nov. 5, 
Buffet dinner, Nov. 5, 


Du- 


6.00 pm 
7.00 pm 
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EXHIBITS 

Thirty-nine exhibitors will display 
their latest products, with emphasis on 
components and equipment relating to 
communications. See page 72 for 
more information. 


BUSINESS ADDRESS 


IRE Symposium, P.O. Box 802, 
Station “B”, Montreal, Quebec. 
SOCIAL EVENTS 

Formal opening of the Symposium 
will take place at a luncheon com- 
mencing at 12.30 p.m., Friday, Nov. 
4. Guest speaker will be Dr. R. L. 
McFarlan, president of the Institute 
of Radio Engineers for 1960. 


Following the panel discussion Fri- 
day evening there will be a “Cocktail 
get-together” commencing at 9.00 p.m. 
Social events for Saturday, Nov. 5, 
are a Cocktail hour and Buffet dinner 
at 6.00 p.m. and 7.00 p.m. respec- 
tively. 

Tickets for all social events may be 
purchased at the registration desk, or 
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reserved by using the registration card 
on page 105. 
LADIES’ ACTIVITIES 

Ladies are, of course, invited to join 
their escorts for the social events. 
Interesting activities for them while 
the men are in technical sessions are 
being arranged. 


HOTEL ACCOMMODATION 


For your convenience, special rates 
at the Queen Elizabeth Hotel for a 
limited number of those attending the 
Symposium have been arranged: $10 
for single room, $14 for twin room. 
Reservations are to be made directly 
with the hotel using the card on page 
105. It must be mailed before October 
15. 

Reservations elsewhere should be 
made directly with the hotel of your 
choice. 

TRANSPORTATION 

Commercial rates are available for 
travel by the Canadian National Rail- 
ways, Canadian Pacific Railway or 
Trans-Canada Air Lines. To obtain 
a certificate for such rates, check the 
pertinent box on the registration card 
on page 105. 

EXECUTIVE COMMITTEE 

E. P. Turton, General Chairman 

C. F. Kipp, Technical Program 

A. F. Wells, Local Arrangements 

D. L. Thibodeau, Public Relations 

D. J. Watson, Treasurer 
H. H. Schwartz, Secretary 
W. Gasoi, Booth Sales 

R. J. Wallace, Chairman, 

Section 
R. B. Lumsden, Immediate Past Chair- 

man, Montreal Section 
Mrs. R. J. Wallace, Ladies’ Arrange- 

ments 


Montreal 





Communications 


are vital to 


Ronald L. McFarlan 


progress of IRE : | Consultant, Chestnut Hill, 


Massachusetts 


President, The Institute 
of Radio Engineers, Inc. 


It is most fitting that the Montreal Section of The Institute of Radio Engineers 
has chosen the field of communications for its symposium next month. It is a sub- 
ject of wide general interest throughout our Institute and one of special interest 
to you in Canada because of your geography. 


Your vast area, relatively small population and proximity to regions of frequent 
auroral disturbances, have created simultaneously a great need for effective com- 
munications and many technical problems. The record of your engineers should 
be a matter of great pride to you. And I am pleased to note, after looking over the 
preliminary list of papers for the symposium, that the high standard of technical 
work is being maintained. 


Taken in the broader sense, communications are important to everyone in IRE. 
In fact, communicating ideas and technical information is the very life-blood of 
our Institute. IRE was established in 1912 for the . . . “advancement of the theory 
and practice of radio and electronics, including allied branches of engineering and 
the related arts and sciences.” It has attained its present stature, with an inter- 
national membership in excess of 72,000, primarily through its adherence to an 


active policy of disseminating technical information. 


The growth of electronics, as an industry and a technology, since the early 
days of World War II has been remarkable to say the least. It could not have 
been achieved without the effective exchange of information among scientists, 
engineers and technicians working in this field. We take pride in the fact that IRE 
has played a leading role. 

The growth of IRE, in numbers, scope of activity and international character, 
has presented many problems in communicating with members. It has lead to an 
organization with a strong central core to unify and guide the Institute in the best 
interest of all members. But to cope with the problems of distance and special 
interests, the Institute makes effective use of Professional Groups, Regions and 
Sections. Each has an important role to play in advancing the aims of IRE. 


Similarly, we employ two main media for the exchange of technical informa- 
tion — publications and meetings. And each has its part to play. I was pleased 
when I first heard that the Montreal Section intended to hold a communications 
symposium. I hope that many of the papers presented there will eventually be 
published so that all members of IRE will be able to derive benefit from them. 


Since taking office earlier this year I have had the pleasure of visiting many 
IRE Sections, including some in Canada. I look. forward to my trip to Montreal 
November 4, and the opportunity of meeting me ‘e of my fellow members. 
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Twenty-four papers 


Here is a schedule of the twenty-four papers selected 
for presentation at the 1960 Canadian Symposium on 
Note the panel discussion scheduled 
for Friday evening, November 4; topic and panel mem- 
bers will be announced at the symposium. 


Communications. 


Friday, November 4 
2.30 p.m. to 5.00 p.m. 


GATINEAU ROOM 


2.30 p.m. 

1. The MM-600 microwave system 
between Rimouski and Mt. Carlton 
L. A. Martin, J. E. H, Elvidge, N. M. 
Lopianowski 

RCA VICTOR COMPANY, LTD. 


3.10 p.m. 

3. A new 450-Mc radio relay system 
G. H. Colberg 

NORTHERN ELECTRIC CO. LTD. 


3.50 p.m. 

5. A two-hop 450-Mc diffraction-plus- 
scatter system for telephone service 
J. C, Gillespie 

MANITOBA TELEPHONE SYSTEM 


4.30 p.m. 

7. An improved design of radio relay 
equipment in the 132- to 174-Mc 
range 

A. A. Seljak 

PHILIPS ELECTRONICS INDUSTRIES LTD. 


ST. MAURICE ROOM 


2.30 p.m. 
2. Miniaturized solid state 
for communications systems 
John Clark 

SPERRY MICROWAVI 


3.10 p.m. 

4. A_ transistorized 
thesize 

G. Husson, B. N. Sherman 
CANADIAN MARCONI COMPANY 


3.50 p.m. 
6. A new 
LECTRON 
J. C. Bernier 
ECOLE POLYTECHNIQUE 


4.30 p.m. 

8. The transistorized 
counter 

Joseph A. Pecar 
UNIVERSITY OF DETROIT 


devices 


ELECTRONICS CoO. 


frequency syn- 


electronic tube - the 


thyratron ring 


7.00 p.m. to 9.00 p.m. 
ST. LAURENT ROOM 


Panel Discussion 


CANADIAN ELECTRONICS ENGINEERING 


Saturday, November 5 
9.30 a.m. to 12.00 noon 


ST. LAURENT ROOM 


9.30 a.m. 
9. Control of interference 
surface microwave and satellite com- 


between 


munication systems 
W. L. Firestone, 
Smith 

MOTOROLA INC., HUGHES AIRCRAFT CO., 
GENERAL ELECTRIC 


10.10 a.m. 
1/1. Siting of microwave 
radar environment 

A. J. Kingan, L. W, Dennison 
THE BELL TELEPHONE 


10.50 a.m. 

13. Electromagnetic 
over natural obstacles 

M. P. Bachynski 

RCA VICTOR RESEARCH LABS 


11.30 a.m. 

15. High frequency oblique sounding 
W. L. Hatton 
DEFENCE RESEARCH 
ESTABLISHMENT 


S. G. Lutz, Jack 


Co. 


Systems in a 


CO. OF CANADA 


wave propagation 


rELECOM MUNICA- 
TIONS 


ST. MAURICE ROOM 


9.30 a.m. 

10. New concepts in mobile radio de- 
sien 

M. A. Robbins 

CANADIAN MARCONI COMPANY 


10.10 a.m. 
12. A_ solid 
printer circuits 

T. G. Rankin 
CANADIAN AVIATION 


10.50 a.m. 
14, Threshold extension for a quad- 
diversity tropospheric scatter 


state selector for tele- 


ELECTRONICS LTD. 


ruple 
system 
P. S. Christensen, J. P. Wilde 
NORTHERN ELECTRIC CO. LTD., 
BELL TELEPHONE CO. OF CANADA 


11.30 a.m. 
16. A variable reactance amplifier for 
a UHF tropospheric scatter receiver 
Stanley S. Kostashuk 

NORTHERN ELECTRIC CO. 


LTD. 
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to be presented 


Summaries of all technical papers, along with informa- 
tion about the authors, appear in the following pages. 
They are in sequence of paper number. By studying the 
summaries you will be able to derive greater benefit 
from the papres when they are presented. 


Saturday, November 5 
2.30 p.m. to 5.00 p.m. 


ST, LAURENT ROOM 


2.30 p.m. 

17. Lunar and space communications 
studies 

B. C. Blevis, J. W. S. Day 

DEFENCE RESEARCH TELECOMMUNICA- 
TIONS ESTABLISHMENT 


3.10 p.m. 
19. Evaluation of the communications 


systems on the CL-28 Argus aircraft 
S. J. Kubina 


CANADAIR LIMITED 


3.50 p.m. 

21. Data systems 

P. Pascali 

NORTHERN ELECTRIC CO, 


4.30 p.m. 

23. An automatic 
pute 
voice-band application 

David N. Lytle, R, L. Ellsworth 
BECKMAN INSTRUMENTS INC., 
HEED AIRCRAFT CORP 


LTD 


computer-to-com- 


communication system for 


LOCK- 


ST. MAURICE ROOM 


2.30 p.m. 

18. CBC television network program 
delay 
G. I 
CANADIAN 


3.10 p.m. 

20. Applications 
media 

Joseph H. Vogelman 
CAPEHART CORPORATION 


3.50 p.m. 


22. Simultaneous transmission and re- 


centre 
Waters 
BROADCASTING CORPORATION 


for transmission 


ception with a common antenna 
W. V. Tilston 
SINCLAIR RADIO LABS. 


4.30 p.m. 
24. Phased array 
V. E. Trinter 
BENDIX CORPORATION 


LTD. 


communications 


Summaries of technical papers 


start on page 54 
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Summaries of technical papers 


Paper No. 1 


The MM-600 microwave system between 
Rimouski and Mt. Carlton 


This paper describes the Rimouski- 
Mt. Carleton microwave television 
relay system supplied to the Canadian 
National and Canadian Pacific Rail- 
way Companies by RCA Victor Com- 
pany, Ltd., Montreal, Quebec. This 
system is the first one installed using 
the recently developed MM-600 equip- 
ment operating in the 2 Ge band. 

The paper begins with a general 


description of the system. The geo-, 


graphical layout, path profiles, and 
tower heights are dealt with briefly. 
The frequency plan of 9 rf channels, 
of which 5 belong to a parallel sys- 
tem owned by New Brunswick Tele- 
phones, is described, illustrating the 
difficulties involved in arriving at the 
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plan and the method of reversing one 
of the rf channels carrying television. 
The specially designed MM-600 an- 
tenna and the waveguide runs are dis- 
cussed and photographs included to 
typical Expansion capabilities 
and special switching arrangements 
for the future are mentioned. Block 
layouts of the system are shown. 

A detailed description of the type 
MM-600 equipment follows with em- 
phasis on the more interesting and 
unusual aspects such as the travel- 
ing wave tube transmitters and their 
ventilating system, the quadruplexers, 
and the transistorized service channel 
equipment. Some of the more impor- 
tant system and unit levels and gains 
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are given. Photographs of various de- 
tails of the’ equipment are included. 
The operation of the service chan- 
nel equipment is explained with the 
aid of block diagrams. 

Because of the high quality of the 
MM-600 equipment special test equip- 
ment has been developed for main- 
tenance purposes. Some of these spe- 
cial units and the testing procedures 
used are described. 

The remainder of the paper pre- 
sents the results of tests performed 
on the system. These tests include both 
video and message performance. Pho- 
tographs of 
tually obtained on the system serve 
to illustrate the results of 


oscilloscope traces ac- 


these tests. 
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Paper No. 2 


Miniaturized solid state devices 
for communications systems 


There have been many recent ad- 
vances in the development of minia- 
turized ferrite coaxial isolators and 
coaxial Y-junction circulators. These 
advances have resulted in new devices 
with exceptional features that are now 
becoming available for the use of the 
systems engineer. Other devices that 
offer promise for the near future are 
miniaturized UHF strip transmission 
line isolators, solid state limiters, para- 
metric amplifiers, and solid state 
switches. In this paper primary em- 
phasis will be placed on the recent 
advances in the development of minia- 
turized isolators and Y-junction cir- 
culators. 

From the standpoint of miniaturiza- 
tion of coaxial isolators, the most sig- 
nificant recent advance is an isolator 
design that eleminates the necessity for 
a bulky external magnet and, inci- 
dentally, solves the problem of mag- 
net shielding. This “internal magnet” 


Author 


John Clark, 
Sperry Microwave Elec- 
tronics Co. 


John Clark is a graduate of Georgia 
Institute of Technology. He _ was 
awarded the B.S. in physics in 1958 
and the M.S. in physics in 1959. He 
was the recipient of a United States 
Atomic Fellow- 


Energy Commission 


Paper No. 3 


A new 450-Mc radio relay system 


The installation of light route type 
radio relay systems is often the most 
economical means of providing tele- 
phone or special service facilities to 
remote areas. Applications of the 
N450 will include toll service to com- 
munity dial offices, extended area 
services, service to remote or moun- 
tain areas, supplementation of wire 
facilities for a higher degree of serv- 
ice reliability, order wire, voice and 
telemetering services. 
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d-sign will be described and the 
theory of its. operation briefly dis- 
cussed. Complete characteristics in- 
cluding size and weight will be pre- 
sented in frequency bands of interest 
for communications purposes. Addi- 
tional information will be presented 
on the temperature performance of 
these devices, including information 
on differential reflection coefficient 
under conditions of temperature 
change. Typical uses of these devices 
will be presented, along with some 
discussion of the system problems they 
solve. 


Miniaturized coaxial Y-junction cir- 
culators are a more recent develop- 
ment than the “internal magnet” iso- 
lators. Sufficient time will be 
voted to explaining the nature of their 
operation to give some insight into 
their limitations and possible applica- 
These circulators, in general, 


de- 


tions. 


ship for study toward his Master's de- 
gree. Mr. Clark’s preindustrial back- 
eround includes military experience in 
radar, and research and development 
electronic 
applications. Since June, 


circuits for radar 
1959, he has 
Micro- 


involy 


work on 


been employed by the Sperry 
wave Electronics Co., actively 
research and development of 


solid 


ed im 


microwave state components 


The newly developed N450 FM 
radio relay system, together with OJ 
telephone carrier equipment, provides 
a low cost, dependable, toll quality 
communication system. 

Operating in the 450-Mc band its 
modulation capability extends to 150 
ke for up to 24-channel operation, 
and with reduced deviation ratio to 
270 ke for up to 48 channels. With 
typical single path lengths of approx- 
imately 40 miles and a suitable mul- 
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can be made with biasing fields that 
are either above or below ferrimag- 
netic resonance. The nature of each 
of these types of operation will be 
explained, and their implications for 
communications applications ex- 
plored. The characteristics of opera- 
tive devices in several bands will be 
presented. In addition to small size 
and exceptional ruggedness, these de- 
vices will be seen to demonstrate su- 
perior high power capacity and tem- 
perature stability. One circulator, for 
example, designed for operation in the 
5.4 Ge to 5.9 Ge-range, has been 
observed to maintain excellent elec- 
trical characteristics up to power lev- 
25 kw peak power and 25 
watts average power, and over the 
entire temperature range from -55 C 
to 125 C. Exclusive of connectors, 
but including permanent magnets, the 
device measures only 1.5 inches in 
diameter and 0.75 inches in height 


els of 


tiplex loading a total system length 
of 2,000 miles can be implemented 
An effective alarm, order wire and 
automatic transfer system has been 
developed to insure high reliability. 
Built-in metering is included to 
measure the operating functions of the 
equipment. Test equipment require- 
ments are kept to a minimum, 
The choice of antennas and RF 
transmission lines depends on trans- 
(Continued on page 56) 
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mission calculations and requirements. 
Cost will have to be balanced against 
gain or attenuation as well as strength 
and ease of handling. Suitable anten- 
nas are the yagi, corner reflector or 
parabolic type and a variety of RF 
feeder cables are available. 

An RF branching filter permits the 
use of a common antenna for trans- 
mitting and receiving RF signals. 

The N450 radio relay system is 
suitable for transmission of either 
double or single sideband transmitted, 
reduced or suppressed carrier as used 
in N, ON, OJ or L type carrier sys- 
tems respectively. 

Typical performance calculations 
confirm that the N450 with OJ car- 
rier meets the most rigid toll trans- 
mission objectives. 


Paper No. 4 
A transistorized 


A description is presented of an 
instrument providing 30,000 discrete 
frequencies between 2 and 32 Mc in 
steps of | ke with the stability of the 
driving frequency standard. It will be 
shown how any number from 2,000 
to 32,000 can be produced from the 
arithmetic processes of addition, sub- 
traction, multiplication and division, 
with the most economical use of a set 
of readily available basic numbers. 
Practical electronic processes perform 


Authors 


B. N. Sherman, 
Canadian Marconi Company 


B. N. Sherman received his B.Eng. 
degree from McGill University in 
1947. Two years later he joined Cana- 
dian Marconi Co, and worked on the 
design of high power transmitters in 
the HF and IF band. Subsequently he 
was involved in the design and devel- 
opment of radio relay equipment at 
VHF and UHF. More recently, Mr. 
Sherman worked on tropospheric scat- 
ter SSB systems, and 
sponsibility for a comprehensive SSB 
development program in the HF band. 


was given re- 


56 


Simplicity of installation as well as 
ease of service and maintenance have 
also been design objectives. 
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these operations. In particular, use 
is made of the phase locked loop 
principle. A variable frequency oscil- 
lator (VFO) covers the 2 to 32-Mc 
range and, for each desired fre- 
quency, a suitable arrangement of 
frequency conversion and filtering al- 
lows this VFO to look on a fixed 
frequency directly derived from the 
standard. Thus no frequency error ex- 
ists between the wanted frequency and 
the standard, since the comparison is 
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made with a phase discriminator. 
Also, spurious signals and noise gen- 
erated respectively by mixers and har- 
monic generators, are greatly attenu- 
ated, since the phase locked loop acts 
as an “active filter”. In particular the 
“catching range” of an automatic 
phase control (APC) loop is examined 
and a method is shown whereby this 
catching can be greatly in- 
creased by simple and econo- 
mical means. 
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Paper No. 5 


A two-hop 450-Mc diffraction-plus-scatter 
system for telephone service 


In providing long-distance circuits 
to Snow Lake and Thompson, Mani- 
toba, two mining towns lying North- 
East of the Pas, several alternative 
methods were considered. The best 
solution appeared to be a _ two-hop 
radio relay system originating from 
Cranberry Portage, a drop repeater 
on the MTS 2,000-Mc CW20 system 
between Brandon and Flin Flon. The 
new system was to consist of a 57- 
mile over-horizon diffraction path be- 
tween Cranberry Portage and Snow 
Lake, and a 103-mile tropospheric 
forward scatter path between Snow 
Lake and Thompson. 

The equipment chosen was RCA 
Victor Type MA-5 operating in the 
450 to 470-Mc band. This low fre- 
quency enabled the same type of RF 
equipment to be used over both paths 
The only differences are in the use 
of cold standby protection with 40- 
watt power amplifiers on the diffrac- 
tion section, while the scatter section 
uses dual space-diversity with 1-kw 
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Paper No. 6 


A new electronic 


The LECTRON, as its name sug- 
gests, is an electronic tube intended 
for “reading” magnetic tape. 

In one method of video recording 
on magnetic tape, the signals are writ- 
ten and read by crosswise scanning 
of the tape with multiple high-speed 
rotating heads. 

For many reasons (tape wear, syn- 
chronizing difficulties, cost of equip- 
ment), it would be advantageous to 
read the tape by purely electronic 
means, without the use of high-speed 
mechanisms. Such a process would 
also greatly facilitate monitoring and 
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power amplifiers. The antenna system 
uses 10-ft parabolic dishes mounted 
on guyed towers at 175 and 300 feet 
respectively for the diffraction sec- 
tion, and 28-ft parabolic dishes 
mounted on 100-ft guyed towers for 
the scatter section. 


Baseband interconnections are pro- 
vided by means of 4-way 4-wire 
bridges at Cranberry portage and 
Snow Lake, allowing access to the full 
48-channel baseband at all locations. 
Order wire facilities are derived by 
means of a Lenkurt single-channel 
carrier on the radio baseband. 


Original performance calculations 
gave a system noise of 38.5 dba 
(FLA weighting, zero test level point) 
in the worst 3-ke channel with the 
system loaded with white noise. This 
was based on long-term median sig- 
nals of 30 microvolts (diffraction sec- 
tion) and 70 microvolts (scatter sec- 
tion) with an equipment noise power 
ratio of 40 db. 


ing wave tube research, and the sec- 
ond year spent in 
VHF and multiplex systems develop- 
ment. He returned to Winnipeg in 
1958 and joined the Radio Systems 
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tem. His present position is Supervis- 
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Engineering 


Acceptance tests on this system in- 
dicate a median received signal of 
30 microvolts on the diffraction sec- 
tion. The scatter section shows a me- 
dian signal (over one month only) 
of 35 - 45 microvolts. This may well 
improve with final orientation. Equip- 
ment noise power ratio is approxi- 
mately 37 db on the diffraction sec- 
tion and 34.5 db on the scatter sec- 
tion. This degradation is due largely 
to envelope delay distortion at IF, re- 
rulting from the narrow IF band- 
widths used to obtain a low receiver 
threshold level. The total system noise 
at present is therefore several db 
higher than calculated. Since all mul- 
tiplex channels on the system are 
compandored, the increased noise is 
not noticeable under median signal 
conditions. Should the scatter signal 
over a long term remain at a median 
value of 35-45 microvolts, the chief 
effect would be a reduction of the 
propagation reliability from 99.95% 
to 99.5%. 


tube, the LECTRON 


editing of recorded video programs. 

For the above motives, a new elec- 
tronic tube the LECTRON has been 
developed in the “Laboratoire d’Elec- 
tronique Appliquée”, Ecole Polytech- 
nique, Montreal. 

Other methods have been pre- 
viously described for reading recorded 
tape by electronic means, but their 
use is limited to lengthwise recorded 
tape. 

Our LECTRON involves the action 
of the recorded dipole fields on a 
beam of photoelectrons by means of 
an appropriate electrode arrangement. 
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LEC- 
and 
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A number of prototype 
TRONS have been developed 
have shown promising results; 
tubes and equipment 
relatively simple. 

We have considered the application 
of the LECTRON mainly to video 
recording, but it seems possible that 
it may also be useful in other fields 
computing and control 


associated 


such as de- 
vices. 

The paper will be presented by Mr. 
J. C. Bernier; Messrs. P. L. Piché 
and R. P. Langlois will take part in 
the discussion. 
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An improved design of radio relay equipment 
in the 132- to 174-Mc range 


The 50-watt continuous duty FM 
radio relay equipment provides an 
economical transmission facility as al- 
ternative to open wire or cable leads. 
Although originally designed for 
single-hop circuits, the low distortion 
of the system (below 1%) and the 
flat frequency response permit up to 
ten links to be operated in tandem. 

The equipment capability was in- 
creased from 4 to 6 high quality 
voice channels and its efficiency with 
regard to spectrum utilization was ap- 
preciably increased. 

This was accomplished by the ad- 
dition of a special wideband ferrite 
filter which improved the over-all se- 
lectivity of the receiver, thus permit- 
ting closer adjacent channel opera- 
tion. 

Channel spacing 

The envelope of the sideband in- 
terference due to adjacent channel 
will be derived by the use of Bessel 
functions. The results will be compar- 
ed to the sideband interference caused 
by single channel transmitters for 30 
and 60-kc channel separation. 

The protective effect of the receiver 
selectivity will be analyzed. The re- 
quired relation between the dynamic 
selectivity curve and the static selectiv- 
ity curves will be examined. The graph 
of the receiver selectivity using the 20 
db quieting method and the two tome 
method will be shown, and the merits 
of the two methods of measuring se- 
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lectivity will be discussed. 

From the curves of the dynamic 
selectivity and of the envelope of 
sideband interference a suitable chan- 
nel spacing will be determined. This 
will be compared to single channel 
equipment using 30-kce and 60-ke ad- 
jacent channel separation. 


Distortion 


The problems involved in the de- 
sign of the modulator and discrimi- 
nator to obtain low distortion will be 
indicated. 

Some aspects of the specially built 
455-ke ferrite filter will be discussed. 
Its design was based on Bessel char- 
acteristics to obtain constant envelope 
delay and therefore optimum transient 
response, as the constancy of the en- 
velope delay rather than the actual 
magnitude of delay determines the 
filter’s ability to pass the desired sig- 
nals without introducing objectionable 
distortion. 

Front end 

The use of a low noise, special 
quality double triode resulted in an 
improvement in noise figure. Design 
considerations for minimum desensiti- 
zation and intermodulation will be 
given. 

Versatility and reliability 

By simple replacement of the base- 
band amplifier and the ferrite filter 
with a mechanically identical 30-ke or 
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60-ke channel filter the equipment can 
be converted to single-channel opera- 
tion. 

The over-all reliability was increased 
by ihe use of special quality tubes; 
this is particularly important for con- 
tinuous duty unattended operation. 


Conclusion 


The improved performance speci- 
fications of the system will be sum- 
marized and graphs of various system 
characteristics will be shown. 
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The transistorized thyratron ring counter 


In spite of the fact that many dif- 
ferent types of ring counters are 
presently available, none of these 
seem to possess all of the features 
which would make them truly flexible. 
The characteristics normally sought in 
a ring counter include: high frequency 
response, good driving capabilities, 
and a considerable latitude with re- 
spect to the number of possible stages. 
Add to this the further restriction of 
low power supply voltages for transis- 
tor circuit applications, and virtually 
all of the currently available types 
are eliminated. 

This paper describes a recently de- 
veloped ring counter which satisfies 
the above requirements and others as 
well. 

The _ bi-stable 
“Transistorized 
“Counter” PNPN (or 
configurations, made up from two 
separate transistors. Individual tran- 
sistors were used in these elements 
so that each stage could be tempera- 
ture stabilized and so that anti-satura- 
tion circuit techniques could be em- 
ployed. As a result the operation is 
practically independent of ambient 
temperature conditions and operating 
frequencies as high as 1 Mc can be 
attained with general purpose germa- 
nium switching transistors. 

The capacitive storage 
components in ordinary ring 


the 
Ring 
NPNP) 


elements of 
Thyratron 


are 


interstage 
found 


Paper No. 9 


counters have been replaced by “in- 
terstage transistors.” This arrange- 
ment eliminates the necessity of any 
capacitors in the circuit whatsoever 
and allows the upper frequency 
response of the ring counter to ap- 
proach the intrinsic capabilities of the 
particular transistors utilized. 

All of the bi-stable elements are 
connected to a common anode resistor 
which is selected so that it will pass 
enough current to sustain conduction 
in only one stage. Hence, one stage 
alone can be conducting at a given 
time and no bias current is demanded 
from that stage to keep the remain- 
ing bi-stable elements nonconducting. 
Theoretically, then, the number of 
stages which can be assembled in a 
single ring is unlimited. (I. 
erations do impose a practical limit.) 

Since the PNPN _ configuration 
yields a “thyratron type” operation, 
each stage is capable of driving a 
considerable load (approximately 10 
ma/stage for the ring counter illus- 
trated.) 

An additional feature 
ized when two interstage transistors 
are employed per one of 
these transistors is connected to a pre- 


consid- 


can be real- 


stage. If 


ceeding stage, and the other to a pro- 
Stage, the conducting 
can be made to process in either di- 
rection. This “backward-forward” op- 
eration provides an added facility for 


ceeding Stage 


obtaining the difference in numbers 
of pulses from two sources. 

The ring counter described is an 
all-semiconducter device and as such, 
will operate on nominal transistor sup- 
ply voltages. The many operational 
features, the reproducibility and the 
already wide acceptance of the “Tran- 
sistorized Thyratron Ring Counter” 
indicate a bright future for this unique 
device. 

A patent is being sought. 
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Control of interference between surface microwave 
and satellite communication systems 


Satellite technology is capable of 
expanding global communication 
capability by orders of magnitude, but 
only by sharing frequencies with 
earth-surface services which now oc- 
cupy the spectrum. Coexistence prin- 
ciples’ are here applied to microwave 
links, as being illustrative of services 
employing horizontal high-gain anten- 
nas in frequency bands of interest. 
600-channel active satellites in both 
stationary and 3,000-mile circular or- 
bits are considered, as well as a 60- 
channel passive (ECHO-type) system. 
The assumed minimum elevation for 
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earth-terminal antennas is ten degrees. 
Actual antenna patterns approx- 
imated by simpler 3-dimensional “key- 
holes”. 

Possible sources of interference are 
either “surface” (earth terminal to or 
from microwave) or “orbital” (to, 
from or via the satellite). All are ex- 
amined for all three satellite systems 
and at 2.0 and 6.5 Ge microwave 
frequencies. Methods of calculating 
interference levels are illustrated. 

The surface problem, of siting high- 
power low-noise passive-satellite ter- 
minals and co-ordinating the adjacent 


are 
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microwave systems, may be worst, 
but the vertical angle of terminal an- 
tennas prevents main-beam and re- 
duces tropo-scatter interference. For a 
16-kw terminal transmission at 2 Ge 
to be 20 db below microwave re- 
ceiver noise might require smooth- 
earth separation of 90 miles, if the 
terminal is in the microwave main 
beam. This is reduced to 35 miles if 
microwave routes are dog-legged so as 
not to beam at the terminal. Protected 
terminal sites and local frequency co- 
ordination permit reduced separation. 
(Continued on page 60) 
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Microwave main-beam interference 
with satellites can come only from 
a narrow ring at the satellite’s hori- 
zon and from only the fraction of 
stations within this ring having their 
beams toward the satellite. Such inter- 
ference would remain below receiver 
noise even with a 10:1 microwave 
growth. Integrated sidelobe interfer- 
ence from all stations in sight of the 
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New concepts in 


Canada’s population distribution 
and our national consciousness have 
combined to produce a set of com- 
munications requirements which are 
increasingly different from those of 
the United States. 

In recent years, radio licensing and 
frequency allocation procedures here 
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satellite is even less. 

This beam-interference ring for a 
stationary satellite is fixed; an impor- 
tant advantage toward interference 
control. In fact, from any point on 
earth there are at most two horizontal 
directions intersecting the stationary 
orbit. Even with this orbit eventually 
filled with satellites, horizontal beam 
interference can be controlled by pro- 
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sistant professor; Naval Research 
Labs. as head of measurement and di- 
rection finding New York 
University as professor and chairman 
of EE Dept.; sonar consultant with 
Edo Corp. 

In 1951 Dr. 
Aircraft Co. and was appointed senior 
scientist in the research labs in 1958. 
He specializes in satellite communica- 
He is a recipient of the 
Distinguished Civilian 


section; 


Lutz joined Hughes 


tions studies. 
U. S. Navy 


tecting these two directions. 
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mobile radio design 


U.S. 
with 


have become divergent from 
practice, yet remain consistent 
good international co-operation. 

These factors are producing effects 
in many ways. Confining ourselves 
to the VHF mobile radio field, how- 
ever, some of the more significant 
effects are as follows: 
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a) Narrow band point-to-point serv- 
ice is common in the VHF region 
here, largely confined to the UHF re- 
gion in the U.S. 


b) Complimentary frequency allo- 
cations are made along the U.S. bor- 
der while “individual merit” alloca- 
tions are made in the interior. 
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c) The use of multi-frequency sys- 
tems is common here and rare in the 
US. 

d) The emphasis on fringe area 
performance here, particularly in the 
prairie mobile radio telephone serv- 
ice. 

e) A thrifty interest in low main- 
tenance costs and an increasing mar- 
ket for higher quality communica- 
tions equipment. 

f) A growing need for a compact 
mobile unit that can be easily adapted 
to multi-channel systems, used with 
selective calling and various group 
calling systems. 

An intensive study has been made 
of service records of a mobile radio 
system, employing 800 mobile units. 
This information has led to a sys- 
tematic evaluation of recurrent faults, 
and in many cases, sizeable reductions 
in their rate of occurrence. 

The above information has been 
used to assist in the design of a new 
mobile unit, which should show a con- 
siderable improvement in reliability, 
over previous units. 
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Recent trends in automotive styling 
have led to a versatile packaging ar- 
rangement. The new unit can be 
mounted in one, two, or three sec- 
tions, the latter two arrangements re- 
quiring interconnecting cables. This 
system permits greater adaptability to 
the various types of vehicles. 

A brief description will be given 
of the outstanding circuit features of 
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both transmitter and receiver. These 
include extensive use of transistors, 
high receiver sensitivity while main- 
taining 100 db spurious response at- 
tenuation, and a transmitter whose 
P.A. plate circuit efficiency has been 
increased to 80% (at 160 Mc). 

Multi-channel circuits will be 
shown, with automatic channel rever- 
sion and other system features. 


was engaged in ionospheric research. 
After joining Canadian Marconi Co, in 
1952 he began work on radar instru- 
mentation, VHF receiver and trans- 
mitter design. He became a 
project engineer in 1954, specializing 
in mobile radio applications and de- 
sign. His present position is Section 
Leader in charge of mobile communi- 


senior 


cations engineering at Canadian Mar- 
coni Co. 

Mr. Robbins eraduated Mce- 
Gill University in 1952 the 
degree of B.Eng. in communications. 


He is a Member of IRE. 
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Siting of microwave systems in a radar environment 


The rapid development of radar 
and microwave relay systems in 
North America is creating a serious 
potential interference problem. This 
paper is based on studies conducted 
by government agencies and the com- 
mon carrier companies in Canada 
over the past two years. A practical 
approach to the identification and so- 
lution of this problem is presented. 

Since completely interference-free 
operation is impractical, acceptable 
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levels or objectives were determined 
so that neither system would suffer 
undue restrictions. Radar and micro- 
wave equipment characteristics, as 
well as system designs, are discussed 
to illustrate their influence on the in- 
terference situation. 

A method calculating the antici- 
pated radar interference levels into 
commercial frequency bands is out- 
lined. Since the calculations are based 
on several generalizations a realistic 
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conducting studies on interference pos- 
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evaluation of results is required, con- 
sidering such factors as type of emis- 
sion, frequency separation and growth 
potential of both systems. 

Several interim and permanent so- 
lutions to the over-all question are 
considered, together with examples of 
their successful application. 

Finally, the need for close co-ordin- 
ation between radar and communica- 
tion systems is emphasized as a step 
towards more lasting solutions, 


Dennison 


tions and commercial microwave com- 
munications systems, 
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A solid state selector for teleprinter circuits 


The solid state selector was devel- 
oped to modernize existing teleprinter 
plant and to permit the use of low 
cost printers in circuits where selec- 
tion is required. However, its applica- 
tions can be extended to include mes- 


sage routing, signal regeneration and, 


others. The circuitry involved has 
been designed so that the major 
component of the selector can 
be used for such applications as 
error detection where small amounts 
of computation are involved. 

Two basic transistor circuits are 
used in the selector, the resistance- 
coupled NOR circuit and flip-flop. 
These are arranged in groups on 
printed circuit boards and wired as 
required for the particular application 
of the printed circuit connector. 
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and a Telecommunications Officer. He 
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Electromagnetic 


Scale model techniques have been 
developed whereby the effect of nat- 
ural obstacles on the propagation of 
electromagnetic waves over the sur- 
face of the earth can be investigated 
within the laboratory. The major ad- 
vantage of the scale model laboratory 
experiments has been the case with 
which control can be exercised over 
the pertinent parameters. As a result, 
the influence of critical factors could 
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A separate printed circuit board 
contains the miscellaneous circuits 
such as the trigger for coupling the 
line to the selector, the pulse gene- 
rator for timing amplifiers for driving 
selector magnets and relays, and a 
flip-flop and gates for control. 

Emitter follower circuits are pro- 
vided where a large number of NOR 
circuits are to be driven from one 
flip-flop and for additional relay driv- 
ers. 

All circuits were designed using 
“worst case” methods. That is, all cir- 
cuits must operate satisfactorily under 
the worst extremes of all components 
and voltage at the worst extremes of 
temperature. 

A selector can be divided into three 
main parts: The control and timing 


of Canada Ltd. as an electronic com- 
puter engineer; Adalia Ltd. in their 
computation service bureau; and with 
Sperry Gyroscope Co. of Canada Ltd. 
doing computer design and develop- 
ment. At present, Mr. Rankin is with 
Canadian Aviation Electronics Ltd., 
Montreal. He has a B.Eng. degree in 
electrical engineering. 


wave propagation 
over natural obstacles 


be specifically ascertained. 

The influence of obstacle shape 
(crest and profile) and the effect of 
the orientation of the radiated electro- 
magnetic fields (angles of incidence 
and polarization) on the received 
power, as well as various cross- 
polarization phenomena have been 
experimentally determined, Compari- 
sons of diffraction by knife edge, 
wedge, cylindrical and conical ob- 
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circuits, a six-bit shift register to con- 
vert the serial signal to parallel for 
use by the selection gates, and finally, 
the selection circuits. The input and 
output circuits are included with the 
control. These are considered in de- 
tails including circuit and physical 
design. 

Future uses of the basic equipment 
are also considered. In particular, the 
details of an error detection system 
are discussed. 

In the design of this type of equip- 
ment reliability and error-free opera- 
tion is paramount. This has been 
achieved by use of reliable compo- 
nents and using the minimum number 
of components. The result is a calcu- 
lated mean time to failure of over 
two and one half years. 


stacles have been made. For ob- 
stacles with sharp crests (e.g., knife 
edges) there is little distinction be- 
tween vertically and horizontally po- 
larized fields measured at some dis- 
tance from the obstacle. Profound 
polarization effects occur for obstacles 
with large smooth crests, with vertic- 
ally polarized fields producing more 
power at the receiver in all cases. 
The effect of oblique incidence of 
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electromagnetic energy on an ob- 
stacle is equivalent to changing its 
radius of curvature by a factor pro- 
portional to the square of the secant 
of the angle of incidence. The dis- 
tribution of the power behind domi- 
nant obstacles has been ascertained. 

Theories have been developed for 
propagation over smooth cylindrical 
surfaces and generalized to include 
oblique incidence of the radiation and 
to surfaces of conical shape. The deri- 
vation is based on a generalized con- 
cept of the Green’s function and on 
the use of corrective factors from 
rigorous diffraction theory. The re- 
ceived power is described in terms 
of a “knife edge” contribution due 
to the projected outline of the ob- 
stacle, and “halo” contributions re- 
sulting from the crest of the obstacle. 
Good agreement between theory and 
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Threshold extension for a quadruple diversity 
tropospheric scatter system 


The IF bandwidth of an FM re- 
ceiver is normally chosen to give equal 
intermodulation and thermal noise 
under average propagation conditions. 
In a tropospheric scatter system, the 
received signal level fluctuates violent- 
ly about the average so that any fixed 
IF bandwidth will only be the opti- 
mum choice for a small proportion of 
the time, Careful design of circuitry 
can insure that the intermodulation 
noise which is controlling during pe- 
riods of high received signal level is 
kept within system requirements. In 
periods of poor propagation the ther- 
mal noise will rise sharply and may 
reach 30db avove intermodulation 
noise. Better overall performance will 
result if the receiver bandpass can be 
narrowed as the signal fades to reduce 
the controlling thermal noise. 

While the above argument indicates 
that a continuously variable IF band- 
width is desirable, the main advantage 
can be secured by automatically 
switching to a narrow IF bandwidth 
when the thermal noise becomes ex- 
cessive. The reasons for this will be 
explained. The paper discusses the 
choice of IF bandwidth for a system 
carrying 48 multiplex channels on a 
quadruple diversity scatter link, and 
describes the receiver block schematic 
for bandwidth switching on an al- 
ready existing system. 
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model measurements is obtained. In 
some instances, graphs plotted in a 
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The choice of the switching point 
is discussed with graphs _ illustrating 
the factors involved in assuring a 
smooth transition in the voice channel 
signal-to-noise curve during switching 
from broad to narrow band. 

The paper concludes with exper- 
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form suitable for practical application 
have been drawn. 
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microwave 


ience obtained during the first instal- 
lation on the Emeril/ Knob Lake path 
of the Bell Telephone Co. Quebec- 
Labrador Scatter System. 

A tape recording to demonstrate the 
effect of threshold extension is avail- 
able. 
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Paper No. 15 


High frequency oblique sounding 


Since much of Canada lies within 
the auroral zone, the unstable ionos- 
peric conditions found in this region 
have determined Canada’s particular 
interest in high-frequency radio 
propagation. High frequency propa- 
gation conditions are normally pre- 
dicted from vertical soundings of the 
ionosphere, but because of the great 
variability of propagation at HF such 
a system of prediction is not always 
reliable. 

To try and overcome these diffi- 
culties DRTE began an oblique sound- 
ing program in 1954 which had two 
main objectives; to check the theory 
of ionospheric propagation at ob- 
lique incidence; and to improve sys- 
tems of predicting optimum working 
frequencies. 

This program has revealed minor 
discrepancies in the theory of propa- 
gation at oblique incidence and major 
inadequacies in the assumptions im- 
plicit in our prediction systems. Some 
of the facts revealed by this program 
are: 

1. The maximum usable frequency 
(MUF) is greater over an oblique 
path than that which is obtained 
by extrapolation from vertical 
soundings. 

The F: layer MUF is often the 
highest MUF. 

Single-hop propagation extends 
far beyond 4,000 km. 


Paper No. 16 


A variable reactance amplifier for 
UHF tropospheric scatter receiver 


This paper describes a lower side- 
band up-converter type of reactance 
amplifier which was developed for 
use in a tropospheric scatter receiver. 
It operates in the UHF band from 
750 Mc to 1000 Mc. At any selected 
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The high angle mode of propa- 
gation is important. 
Es, or E sporadic, iS am impor- 
tant mode of communicating at 
HF. 
The lowest usable frequency 
(luf) is frequently determined 
by lower layer cut-off. 
Assumptions as to the distribu- 
tion of the MUF about the me- 
dian value are not always valid. 
Our present prediction methods can 
be improved by including the above 
discrepancies, and plans are already 
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during World War 2. From 1941 to 


frequency, the bandwidth to the 1-db 
points is 10 Mc. The conversion pow- 
er gain of the amplifier is 18 db. The 
lower sideband signal is converted 
from X-band to 70 Mc by means of a 
unitized balanced mixer-preamplifier 
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underway at DRTE to produce such 
an improved prediction system. Such 
a system however only provides an 
improved estimate of median values 
and does not answer the question as 
to what is the optimum frequency to 
operate on at a particular time. 

The oblique sounder, by measuring 
the propagation conditions in parallel 
with the communication circuit, can 
provide a measure of propagation 
conditions in the immediate future 
and make more reliable communica- 
tions possible. 


1945 he was attached to the RAF as 
radar officer in England and the Mid- 
dle East. He studied electrical engi- 
neering at the University of British 
Columbia, receiving his B.A.Sc. in 
1950, and M.A.Sc. in 1951. Mr. Hat- 
ton then joined DRTE, Ottawa, where 
he carried out research on low-fre- 
quency atmospheric noise and modu- 
1953 to 1955 
he was attached as a lecturer to the 
Royal Military College of Science, 
Shrivenham, England. In 1955 he re- 
joined DRTE where he is now head of 
the communications systems section of 


lation methods. From 


the Communications Laboratory, Ot- 


fawa, 


Mr. Hatton is a Member of IRE. 


which provides an additional 26 db 
of gain. The over-all noise figure for 
the receiver is 2 db. An input VSWR 
of less than 1.2:1 is obtained over a 
7 Mc bandwidth through the use of 
a stripline type signal isolated. 
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Frequency stability of the signal is 
independent of pump frequency vari- 
ations. A crystal controlled local os- 
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cillator is built into the package along 
with all the necessary power supplies. 
A review is given of some of the prob- 


lems encountered in adapting a para- 
metric amplifier to an operating re- 
ceiver system. 


versity of Western Ontario where he 
received his B.Sc degree in radio 
physics in 1949, After graduation Mr. 
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Lunar and space communications studies 


Studies have been carried out at 
ultra high frequencies of the effects of 
the medium in cislunar space and of 
the surface reflection characteristics 
of the moon on the propagation, of 
electromagnetic waves. The particular 
application to the use of the moon 
and artificial satellites as passive com- 
munication reflectors is discussed. 
These studies have been undertaken 
by the Defence Research Telecom- 
munications Establishment in co-op- 
eration with the Lincoln Laboratory 
of the Massachusetts Institute of 
Technology and, in part, with the 
Stanford Research Institute. 

Measurements were made of the 
rotation of the plane of polarization, 
the fading rates, and the amplitude 
of the signal received after reflection 
from the moon during both quiet and 
disturbed ionospheric conditions. 

Of significance in communications 
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studies is the fading of the received 
signal due to the libration of the 
moon. This fading is of the order of 
cycles per second. When auroral ioni- 
zation is present along the transmis- 
sion path, the normal fading rates 
are greatly increased. 

An experiment to determine the 
bandwidth capabilities of the lunar 
circuit was then carried out. This con- 
sisted of transmitting simultaneously 
two CW signals having a variable fre- 
quency separation. These signals were 
received after reflection in two inde- 
pendently tuned channels. The fre- 
quency separation was determined at 
which the amplitude of the received 
signals were no longer correlated. 

The results indicate that the corre- 
lation coefficient drops off rapidly 
with frequency separation reaching 
low values for separations of as little 
as a few hundred cycles per second. 
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Thus the useful coherent bandwidth 
of the circuit appears to be quite 
narrow because of multipath effects. 

Some qualitative experiments have 
been carried out to investigate the 
practical application of these results. 
Transmissions of voice-modulated sig- 
nals, using both narrow-band fre- 
quency modulation and single side- 
band modulation, have been made 
from Millstone Hill, near Boston, to 
Prince Albert, Saskatchewan. Fre- 
quency-modulated signals on the moon 
circuit were characterized by severe 
distortion, due to the changing multi- 
path reflection properties of the lunar 
surface. Single sideband transmissions 
were much more satisfactory. Nar- 
row-band frequency modulation, 
when used during experiments with 
the Echo I satellite, did not suffer 
from the severe distortion which was 
present on the moon-reflected signal. 
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Paper No. 18 


CBC television network program delay centre 


This paper discusses the geogra- 
phical problems which prompted the 
Canadian Broadcasting Corporation 
early in 1956 to undertake the project 
of providing an establishment along 
the coast-to-coast microwave network 
at which television programs originat- 
ing in Eastern Canada could be re- 
corded and later replayed to sections 
of the TV network in other time 
zones. 

The selection of the city and the 
building location with problems of at- 
tendant services are investigated, and 
available facilities are described. 

Decisions which had to be taken 
regarding the methods to be em- 
ployed, the quantity and layout of 
equipment for the proposed centre 
are discussed. 

The system design in its simplest 
form as mentioned shows how a min- 
imum number of electronic: units can 
be utilized and yet a maximum of 
operational convenience can be at- 
tained. Auxiliary and test equipment 
which have been installed are men- 
tioned and the uses to which this 
equipment has been put are described. 

The system performance is given 


Paper No. 19 


Evaluation of the communications 


and the results obtained are outlined. 
Briefly the Video System of the sta- 
tion including the recording process 
is within 3 db up to 2.5 Mc, and 
is within 10 db at 4 Mc. However 
this response seems to be relatively 
less important than the more faithful 
grey scale reproduction for which the 
Videotape recorders are noted. 

The observance of good engineer- 
ing practices has assisted in making 
the performance of the system more 
than adequate to pass the network 
signal to the recorder, and to pass 
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on the CL-28 Argus aircraft 


The RCAF Argus, or the Canadair 
CL-28, is an aircraft designed pri- 
marily for use in anti-submarine war- 
fare. Its complement of communica- 
tions equipment comprises HF, VHF 
and UHF equipments with their as- 
sociated antennas and transmission 
networks. Equipment and antenna 
types are shown in Table I. 
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The purpose of the joint RCAF- 
Canadair evaluation program was to 
measure the installation parameters 
required to assess operational and tac- 
tical capabilities of .the communica- 
tion systems. Thus, the following 
quantities were measured: 

a) Antenna impedance versus fre- 

quency. 
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the replayed signal back to the micro- 
wave networks without any significant 
deterioration. 

An alternative method of delaying 
TV programs is indicated and com- 
ments on its comparative complexity 
are mentioned. 

The operational problems associ- 
ated with the recording and double 
replay of TV programs are outlined 
and the staff requirements for the 
entire operation are given. An emer- 
gency operational procedure is de- 
scribed for incoming network failure. 


G. E. Waters was born and educat- 
ed in England. He served with the 
BBC in their television service in vari- 
ous capacities from 1937 to 1953, ex- 
cept during World War 2 when he 
served as an Electrical Lieutenant 
Commander in the Royal Naval Voi- 
unteer Reserve and was engaged on 
antisubmarine work. Mr. Waters emi- 
grated to Canada in 1952 and since 
1953 has been a supervising engineer 
in the Plant Department of the Cana- 
dian Broadcasting Corp. 


systems 


b) antenna directivity patterns 
over the frequency range. 
c) transmission line insertion loss. 
d) equipment power output and 
sensitivity in the aircraft en- 
vironment. 
Using the measured values, system 
performance was predicted, compared 
to the specification requirements and, 
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where possible, corroborated by range 
trials. 

TEST METHODS 

AND EQUIPMENT 


Radiation patterns 


For the measurement of antenna 
horizontal directivity patterns, the air- 
craft was flown at an altitude of 2,000 
feet over a fixed landmark approxi- 
mately 20 miles from the ground sta- 
tion. The altitude and distance were 
selected to minimize field strength var- 
iations with range’. Twenty-four 
headings were flown at 15 deg. inter- 
vals, and the received signal strength 
was recorded when the aircraft passed 
over the landmark. 

Directional couplers and detectors 
were installed in the transmission lines 
to monitor the power output of the 
airborne transmitters. At the same 
time, altitude gyros and pen recorders 
were used to record the altitude of 
the aircraft. 


Ground station 


A ground station had been estab- 
lished at South Gloucester, Ontario, 
to test components for the Mid-Can- 
ada line. It was ideally suited for the 
program since it contained UHF, 
VHF and HF transmitting and receiv- 
ing equipment, antennas and record- 
ers. Moreover, under the test condi- 
tions, the location provided a Fresnel 
Zone that contained only small ob- 
structions. The receivers were modi- 
fied to facilitate recording of the 
AVC voltage as a measure of signal 
strength. 

Range trials 

Two-way maximum ranges were 
determined by listening tests as the 
aircraft flew radially away from the 
ground _ station. Received signal 
strength was also recorded during air- 
craft transmissions. Routine aircraft 
navigation equipment was used to de- 
termine aircraft position. 
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Equipment 
Type 


Communications 
System 


Antenna 
Type 


Frequency 
Range 
MC 





Dual 
AN/ARC-38 


High Frequency 
(HF) 


Wire and 


2-30 Fin-Cap 





Very High 
Frequency 
(VHF) 


AN/ARC-502 


AN-104B 


100-156 STUB 





Ultra High 
Frequency 
(UHF) 


AN/ARC-552 








AT-256/ ARC 


225-400 STUB 














System measurements 


Conventional equipment and tech- 
niques were used for the measurement 
of antenna impedances and equipment 
characteristics. A “diagraph”* and 
scattering matrix* methods were used 
to measure insertion loss. 


REQUIREMENTS 
AND RESULTS 

Impedance characteristics of the 
wire and fin-cap antennas are shown 
in Figures 4 and 5. The correspond- 
ing system efficiencies, shown in Fig- 
ure 6, conform to the military re- 
quirements’. Communication with the 
ground station was obtained at dis- 
tances up to approximately 2,000 
miles. 

Ranges of the VHF and UHF sys- 
tems were essentially line-of-sight for 
the test altitudes. Predictions of sys- 
tem performance show that the speci- 
fication’ ° requirements are met, 

The correspondence between typ- 
ical full-scale and model radiation 
patterns is shown in Figures 7, 8 and 
9. The agreement is similar to that 
shown by Reed and Russel’ and more 
recently by Leopard’. 

Improvements in synchronization 
between ground and air observations, 
maintenance of aircraft altitude over 


After graduation in 1948 Mr. Kubina 
worked for Bepco (Canada) Ltd. as a 
test engineer on electrical switchgear 
and control equipment. From 1950 to 
1952 he was a demonstrator in electri- 
cal engineering at McGill University, 
and did research work on high-current 
beam switching tubes at Canadian 
Marconi Co. during the summer of 


1951, 
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the landmark and the use of statis- 

tical techniques should lead to better 

agreement between predicted and 
measured values. 
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Applications for transmission media 


Various transmission media are 
available for communications over 
short, medium, and long distances. 
These include wire communications 
systems as well as radio wave sys- 
tems. The radio wave systems utilize 
ground waves, ionospheric reflections, 
line-of-sight systems, ionospheric and 
tropospheric scatter, lunar reflections, 
and space relays of both passive and 
active types. In wire communications 
systems are grouped the use of open 
wire transmission lines, coaxial cable, 
and broad band TEs: mode, circular 
cross-section waveguide. The factors 
which affect the successful exploita- 
tion of each of the above media are 
both technical and economic. As a 
result, specific areas lend themselves 
most readily to the use of each me- 
dium. In the case of military applica- 
tions, additional factors in the forms 
of “military reliabilities” must be con- 
sidered. 

The wire communications systems 
offer potentially unlimited bandwidihs, 
free from interference, restricied io 
those regions where the terrain be- 
tween terminals is readily accessible 
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Data systems 


Digital data is normally transmitted 
over long distances by modifying the 
characteristics of a sine wave by 
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and of such geographic condition as to 
permit installation of the continuous 
conductor transmission medium, and 
its maintenance under’ extreme 
weather conditions and other possible 
destructive actions. 

The radio wave systems, on the 
other hand, minimize the right-of-way 
requirements and the needed land ac- 
quisitions, but suffer from the limita- 
tions of the available radio frequency 
spectrum. These limitations are fur- 
ther complicated by the unreliability 
of the various transmission media as 
well as interference from natural and 
man-made sources. 

Each type of transmission media de- 
scribed herein will furnish most ef- 
fective communications in terms of 
type of service, distances between 
terminals, geographic conditions and 
propagation phenomena, under the re- 
strictive economic, technical and “mil- 
itary reliability’ requirements. This 
papey will treat each of the transmis- 
sion media and propose the condi- 
tions under which they can most prop- 
erly be exploited for maximum effec- 
tiveness in a civilian economy and 


of the Development Branch; Chief 
Engineer in the General Enginecring 
Laboratory at Rome Air Development 
Centre; Chief of the Electronic War- 
fare Laboratory directing all research 
and development in ground-based 
electronic warfare for the USAF; and 
Technical Director of the Comniuni- 
cations Directorate, USAF. He is now 
Director of Research and Develop- 
ment at Dynarmréc Electronics Div., 
Capehart Corp., Richmond Hill, N.Y. 


modulation techniques. To date, four 
modulation systems have been pro- 
posed: frequency modulation (FM); 
phase modulation (PM): AM double 
sideband; AM vestigial sideband. 

A feature common to all systems 
is that the transmitting and receiving 
terminals must be operated in syn- 
chronism. To achieve this, different 
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in terms of “military reliability”. 

The introduction of space vehicles 
has brought a new terminal into the 
communications problem. These ter- 
minals move rapidly and at great dis- 
tances from earth stations, resulting 
in Doppler shift, Faraday rotation and 
tracking stabilization problems not 
found in other operating communica- 
tions systems. The space age has 
brought with it the introduction of 
satellite communications areas well 
beyond those currently in commercial 
and military use. It has made pos- 
sible passive satellites which will serve 
as reflectors for radio waves, as well 
as active satellite relays. The latter 
can provide capabilities for storage 
and read-out transmissions for com- 
munications, as well as instantaneous 
message repeaters or world wide 
coverage. These will be examined for 
those conditions under which they 
may be employed with maximum ef- 
fectiveness. 

This paper divides the frequency 
spectrum into categories and proposes 
cond_tions for which each portion of 
the spectrum can best be used. 


D.. Vozziman wes elected a Fellow 
oj IRE in 19359. 


synchronizing signals are employed 
in each modulation system. The per- 
formance of these systems is meas- 
ured by the rate of transmission and 
rate of error. The signal in any sys- 
tem may be broken into three com- 
ponents:— 

“Synchronization” — to indicate word 

or message separation. 
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“Data” — or the actual message for- 
mat. 

“Timing” — to mark out successive 
bit intervals in the signal. 

The Vestiginal Sideband method 
was adopted in the SAGE system 
mainly due to the high transmission 
rate attainable. In this system the 
signal is sent over the lines at three 
different levels and as such is most 
vulnerable to impulse noise and am- 
plitude variations. 

A more rugged system than the 
rate in this system is in the range of 
Vestiginal Sideband is AM. Double 
Sideband, the use of which is con- 
templated in electronic central offices, 
and perhaps in systems utilizing band- 
widths greater than the voice fre- 
quency range. Maximum transmission 
600 bits/sec. 

The most reliable system is Fre- 
quency Shift. it has an advantage 
over AM methods as a result of its 
immunity to impulse noise and level 
variations. This modulation method 
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Simultaneous transmission and reception 


was adopted for BMEWS, an all- 
transistorized and highly reliable sys- 
tem. FM systems have a disadvan- 
tage in that the maximum transmis- 
sion rate attainable is about 1,000 
bits/sec. The carrier frequency lies in 
the range of 1,500-1,800 cps and the 
frequency difference between mark 
and space must be equal to the bit 
rate in order to avoid intersymbol 
interference. 

In BMEWS three oscillators are 
used to derive the three frequencies 
(carrier, mark, and space). 

Development is presently underway 
on Phase Modulation systems for high 
speed reliable data transmission. This 
is achieved mainly by a more effec- 
tive utilization of the voice frequency 
bandwidth. In such systems, however, 
synchronization between transmitter 
and receiver is absolutely essential. 

The systems briefly described 
herein, ahd commercial applications 
of these principles are the basis for the 
talk on “Data Systems”. 


with a common antenna 


When two or more transmitters oi 
receivers are connected to a common 
antenna it is necessary to provide a 
certain amount of isolation between 
them. 

The first problem is to establish 
the amount of isolation needed over 
the band of frequencies to be used. 
This may be done by examining the 
properties of the transmitters and re- 
ceivers. 

Once the isolation-frequency rela- 
tionship has been determined, the 
next problem to be faced is the man- 
ner in which the isolating equipment 
is to be constructed. Here, several 
possibilities exist, and of these, only 
those containing solely passive linear 
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in- 
low- 


networks are treated. Networks 
cluding band-pass, band-stop, 

pass and high-pass filters are describ- 
ed together with the particular advan- 
tages and disadvantages of each type. 

It is shown that the particular filter 
type to be used depends, among other 
things, on the number of transmitters 
and receivers to be coupled, on the 
frequency separation between them, 
and whether the frequencies are to be 
fixed or variable. 

Examples are given of two-channel 
and eighteen-channel setups, which il- 
lustrate the different approaches that 
can be made to the problems. 

In addition, practical information 
is given on how the various types of 


Royal Navy as a radar officer. He 
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the Canadian Naval Laboratory in Ot- 
tawa. Dr. Tilston has been with Sin- 
clair Radio Laboratories Ltd. 
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Research Director. 
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filters may be constructed and used 
in the various frequency bands from 
2 Mc to 10,000 Mc. 

An account is given of the diffi- 
culties encountered when the fre- 
quency separations become very nar- 
row, and of what have been 
taken to overcome them to date. One 
of the difficulties discussed is that of 
combining the desirable off-resonant 
properties of band-pass filter duplex- 
ers, with the low insertion-loss proper- 
ties of the band-reject types. This has 
been overcome by the use of a hybrid- 
ring duplexer which allows a trans- 
mitter and a receiver to be operated 
on one antenna with a spacing of 500 
ke in the 150-Mc band. 


steps 
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An automatic computer-to-computer communication 
system for voice-band application 


Digital communication over long 
distances using voice frequency facili- 
ties imposes severe accuracy, effici- 
ency and cost requirements on these 
facilities. 

An application exists where data 
must be collected, reduced and trans- 
mitted over long distances with an 
extremely high order of accuracy, 
speed and reliability. Data from many 
sources and of varied types is assimi- 
lated in several large random-access 
core storage units located throughout 
the world. Key data must be trans- 
ferred between these locations with 
the probability of error introduced by 
the transmission system reduced to a 
minimum. In addition, routine alpha- 
numeric traffic is handled between 
transmission of key data with less 
stringent error detecting requirements. 

Any system used for this applica- 
tion must reduce the probability of 
undetected errors entering the system 
during transmission to a value less 
than that normally obtained in closed 
computer systems. The system must 
also possess a high transmission-line 
utilization efficiency, and be capable 
of on-line computer-controlled opera- 
tion. Feedback verification control is 
incorporated for automatic message 
handling and the control of repeat- 
ing message blocks in error. 

The system developed for this ap- 
lication transmits digital data over ex- 
isting voice-band circuits. Because of 
the stringent technical requirements, 
the system incorporates a number of 
unique features designed to minimize 
the probability of undetected errors 
occurring in a severe burst noise en- 
vironment. The following features are 
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included, providing an error detecting 
and verification ability and a trans- 
mission efficiency considerably better 
than that obtained in present com- 
mercial systems. 
1. An extended error detecting and 
correcting code is provided, using 
a two-dimensional block code 
measuring 49 x 64 bits. The block 
is capable of detecting any nine 
errors, regardless of distribution. 
The probability of undetectable er- 
ror patterns occurring with er- 
rors greater than nine is reduced 
to a very small value (see figure 
1). A distance six code is provided 
in the vertical dimension, and a 
distance two in the other. 
The block code is inherently cap- 
able of correction of burst errors 
up to 48 bits in length. 
Positive verification of the re- 
ceived block of data must be 
achieved before the data is ac- 
cepted. This verification is returned 
to the transmitter to indicate the 
error condition of the block re- 
ceived. Positive interpretation of 
the feedback code must be 
achieved by the transmitting sta- 
tion before the next block is sent. 
Any block not passing all checks 
is automatically repeated. 
The over-all line utilization effici- 
ency with the above features is 
85%, including all coding, feed- 
back and synchronization codes, 
and message handling information. 
The data and code bits are placed 
in a small core storage block similar 
to figure 1 during transmission, for 
code generation and checking. Since 
block transmission occurs on a row 


Navy as an officer on submarine duty. 
In 1957-59 he was employed by Beck- 
man Instruments, Inc., systems divi- 
sion; from 1959-60 he was on the staff 
of Stanford Research Institute where 
he was working on airborne digital 
electronic control systems. 
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quality assurance check on column parity), 
yields an effective quintuple error 

detecting code per column. Row parity 
increases error detecting capability on 

block to any nine errors. 


Figure 1. 


basis, and the distance six code is on 
the columns, the data bits and corre- 
sponding parity check bits are sep- 
arated in real time on the transmis- 
sion line by 49 bit-times. Multiple 
errors in one code check group col- 
umn due to burst noise are reduced 
considerably with this technique. 

The system operates with several 
commercially available modulators 
provided for voice frequency use. 
The synchronization and timing of the 
two stations is not dependent on the 
modulator used. 


Ellsworth 
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transmission techniques for special 


system applications. 
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ed by the San Francisco Naval Ship- 
yard electronics office as a sonar proj- 
ect engineer. The following year he 
worked with Marchant Research, Inc. 
From 1953 until 1957 Mr. Ellsworth 
was employed by Beckman 
ments, Berkeley Div., as a project en- 
gineer where he worked on the design 
and development of digital counting 


Instru- 


Phased array communications 


Phased array communication sys- 
tems offer advantages of flexibility, 
high-power capability, hardening capa- 
bility, and equipment reliability re- 
quired by future military and com- 
mercial systems. They provide unique 
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The phased array system provides 
multiple electronically - formed and 
electronically-steered antenna beams 
controlled by progressive phase shift 
over the array. Multiple transmitters 
and receivers are employed. 


electronic systems, 
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Thirty-nine exhibitors will be there 


Alphabetical list with their booth numbers 


Aeromotive Engineering Products Ltd., Pointe Claire, 
Que. 

Alfax Paper & Engineering Co., Westboro, Mass 

Ampex of Canada Ltd., Ottawa 

Andrew Antenna Corp. Ltd., Whitby, Ont. 

Atlas Instrument Corp. Ltd., Toronto 19, Ont. .. 

Automatic Electric Sales (Canada) Ltd., Toronto 
I Peters aieice a itemial dena o doaiales tw aes wate 

Bach-Simpson Ltd., London, Ont. ..............-. 

Barnard Stamp & Stencil Ltd., Hamilton, Ont. ...... 

Beatty Bros. Léd., Fergus, Ont. ..............000- 

Belden Mfg, Co., Chicago, Ill. 

Boston Insulated Wire & Cable Co. Ltd., Hamilton. . 

Camloc Fastener Corp., Paramus, N.J. ............ 

Canadian Electrical Supply Co. Ltd., Montreal, 
Que. 19-20 

Canadian Electronics Engineering, Toronto 2, 
(Maclean-Hunter Publishing Co. Ltd.) 

Canadian Westinghouse Co. Ltd., Hamilton, Ont... 9-10 

Allan Crawford Associates Ltd., Willowdale, Ont. 33-34 

Eitel-McCullough Inc., San Carlos, Calif. x 

Electrodesign, Montreal, Que. 


Electronics and Communications, Toronto 9, 
(Age Publications Ltd.) ... 


The Institute of Radio Engineers Inc., New York, N.Y. 


Instronics Ltd., Stittsville, Ont. .................. 
Kay Electric Co., Pine Brook, N.J. .........02005. 
E. G, Lomas, Ottawa 4, Ont. 

McCurdy Radio Industries Ltd., Toronto 1, Ont. ... 
Microwave Systems, Scarborough, Ont. 

Northern Electric Co. Ltd., Montreal, Que 

Payette Radio Co. Ltd., Montreal, Que 

Potter & Brumfield Canada Ltd., Guelph, Ont. ..... 
Prentice-Hall Inc., Englewood Cliffs, N.J. ......... 
Pye Canada Lid., Montreal, Que. ................ 
RCA Victor Co, Ltd., Montreal, Que. .......... 
R-O-R Associates Ltd., Don Miils. Ont. ........ 
Radio Engineering Products Ltd., Montreal 
Radionics Ltd., Montreal 9, Que. .............. 
Sigma Instruments Inc., South Braintree, Mass. ” 
A. C. Simmonds & Sons Ltd., Toronto 7, Ont. ..... 
Sinclair Radio Laboratories Ltd., Downsview, Ont. . . 
Spaulding Fibre of Canada Ltd., Toronto 18, Ont. ... 
Whittaker Electronics Ltd., Ottawa 1, Ont. ........ 


What the exhibitors are showing 


Name Aeromotive Engineering Products Ltd., Alfax Paper & Engineering Co., 
147 Hymus Blvd., Pointe Claire, Que. P.O. Box 125, Westboro, Mass. 


Booth 38-39 


Booth 15 
Address N. Silberberg, K. Tucker, S. Galloway. S. C. Sviokla, M. Alden, J. Alden, 


Central Dynamics Lid., 


Linear Systems Inc., 


Unimax Switch Co., Farrington, E. D. Cross. 
& Co. Inc., Non- Own products. 


Irion & Vosseler, Hoffman Electronics Corp., uses electricity as the ink. Recordings 
People Potter & Brumfield Canada Ltd. sepia for faster eye/brain interpretation; 
Instruments: digital voltmeters with accessories speed makes pulse presentations immediately 
such as ac/dc converters and preamplifiers, fre- available for interpretation. Demonstrations 


& 
* 
@ Booth James Cunningham Son 
6 
& 


Principals quency counters, time 


anical and electrical counters including printing 
counters. Components: 


vices, panel meters, 


Westport Electric Inc., Alfax electrosensitive recording paper, which 
are 
high 


interval meters, mech-  wijj include use of Alfax paper in precision 
graphic recorders operating from 3 ips to 500 


relays, crossbar and ips; stylus recorders with broad electrode show- 


. 3 Products other switches, capacitors, semiconductor de- ing millimicrosecond pulses; helix recorders for 


meter relays, etc. Equip any timed pulse 


tindicates IRE member ment: custom built electronic controls, especially 
r) * es e, e er > . . . ; 7 . o « ‘. ~ 
servo controls; transistorized compression am Ampex of Canada Ltd., 


plifier*, audio-switcher*, video distribution am- 


*indicates new product plifier®. 
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Booth 1-2 

Ed Koller*, James E. Detlor, Tony Bed- 
dow, Charles Wortht, Gene Brandeis}. 
Own products. 

Ampex instrumentation recording equipment 
and accessories, including the AR-300/FR-700 
wideband recording system*; the CP-100 7- or 
14-channel extended frequency recorder/repro- 
ducer*; the FR-600 advanced analog recorder; 
the FR-100B general purpose analog recorder; 
and a full line of instrumentation and computer 
tape. 


Andrew Antenna Corp. Ltd., 

606 Beech St., Whitby, Ont. 

Booth 3 

R. P. Matthews?, J. C. Annettf. 

Own products. 

Representative equipment from Andrew's com- 
plete line of antennas and RF _ transmission 
lines will be displayed. Included will be a dual- 
polarized, 4-ft diameter parabolic antenna and 
mount, for microwave systems; a scale model 
of the HUBLOC 28-ft diameter parabolic re- 
flector, showing the construction principles 
used; production models of a new line of base 
station antennas for both unity and medium 
gain; and HELIAX flexible copper coaxial 
cables from % to 3% in. diameter. 


Atlas Instrument Corp. Ltd., 

50 Wingold Ave., Toronto 19, Ont. 
Booth 11-12 

F. W. Sargeant, L. Bradford, A. L. Ros- 
enthal*, B. Feldman. 

Hewlett-Packard Co., Gertsch Products Inc., 
Sierra Electronic Corp., Kintel, Massa, Tel- 
Instrument Electronics Inc., Dymec Inc., Elec- 
tro Products Labs. Inc., Skydyne Inc., Eric A. 
Lindgren & Associates. 

Electronic measurement instruments of labora- 
tory quality, specifically intended for use in the 
communications industry. These will include 
instruments for the measurement of frequency, 
RF power, carrier frequency spectrum analysis, 
telephone frequency voltages and currents, as re- 
quired in communications research, develop- 
ment and application. Latest advances will be 
featured, many in active demonstrations, in- 
cluding Sierra’s 125A frequency selective volt- 
meter*; Hewlett-Packard’s 113AR_ frequency 
divider and clock*, 185A ‘scope, IOOER fre- 
quency standard, 524D counter, 525C_ con- 
verter, 540B transfer oscillator; and Gertsch’s 
FM-7/DM-3 frequency meter with peak modu- 
lation deviation meter*. 


Automatic Electric Sales (Canada) Ltd., 
185 Bartley Dr., Toronto 16, Ont. 
Booth 4-5 

C. L. Littler, R. C. Fawcett, E. E. Hucal, 
A. C. Stewart*, R. McCracken, R. A. 


Oliver. 

Automatic Electric (Canada) 
Electric Co. of Canada Ltd., 
(Canada) Ltd., Electronic Secretary 
Inc., Tel Autograph Corp. 
Automatic Electric AT-2 and AT-3 repeaters, 
and telephone type relays, including the Class 
W wire spring relay*; Lenkurt 71A light-route 
radio systems*, 81A exchange carrier, and 54A 
urgent alarm and supervisory system*; Lorain 
FLOTROL power supply units; Electronic Sec- 
retary telephone answering units; and Telauto- 
vision industrial closed circuit television equip- 
ment 


Ltd., Lenkurt 
Lorain Products 
Industries 


Bach-Simpson Ltd., 

P.O. Box 484, London, Ont. 
Booth 29 

G. F. Bates, H. 


Own products. 


Leah?. 


Panel instruments, test equipment and acces- 
sories, featuring Controller-Indicator Systems*, 
an extension of the Frequency Controller which 
won the component award at the 1959 IRE 
Canadian Convention. 


Barnard Stamp & Stencil Ltd., 

8 George St., P.O. Box 295, Hamilton. 
Booth 32 

R. W. S. Freeman, R. F. O'Connor. 
Rejafix Ltd. 

Printing equipment, inks and accessories suit- 
able for marking capacitors, fuses, relays, re- 
sistors. transformers, transistors, tubes, etc. 
The line includes hand-operated, semi-auto- 
matic and _  fully-automatic models; printing 
plates and type; air drying and special ceramic 
inks. The new Model 555 Mark II high speed 
rotary printing machine will be featured*. 


Beatty Bros. Limited, 
Fergus, Ont. 

Booth 23 

A. A. Royle, R. M. Cuddy. 


Own products. 
Guyed masts, H-masts, and __ self-supporting 
masts, now available in heights up to 400 ft*. 


CANADIAN 


ELECTRONICS ENGINEERING 


Belden Mfg. Co., 

Chicago 80, Ill. 

Booth 24 

J. F. Olson, F. Timmons, M. Scott (Bel- 
den); W. H. Newport (White Radio, 
Hamilton, Ont.) 

Own products. 

Wide range of electronic wires and cables 
New products include miniature microphone 
cables with cadmium-bronze stranded conduc- 
tors*, miniature broadcast and audio cables*, 
multiple - pair individually shielded  cables*, 
coiled test prod wire*, coiled 4-conductor mi- 
crophone cable*, and 5l-pair unshielded inter- 
com cable*. 


Boston Insulated Wire & Cable Co. Ltd., 
118 Shaw St., Hamilton, Ont. 

Booth 16 

Alden C. Davis, R. F. Berner, Stanley 
Wolkowski, Edward McCusker, William 
G. Martin. 

Own products. 

Teflon, silicone rubber, vinyl, polyethylene, neo- 
prene, natural and synthetic rubber insulated 
and jacketed cables meeting U.L.. C.S.A., and 
military specifications. Coaxial, high and low 
temperature, water pressure resistant, and rough 
usage cables for missile, radiation resistant, and 
special electronic applications. Elevator cables. 
New high voltage and high performance cables 
will be featured*. 


Camloc Fastener Corp., 

22 Spring Valley Rd., Paramus, NJ. 
Booth 42 

Bennet F. Becker, Herbert F. Peppel. 
Own products. 

Complete line of quarter-turn fasteners, chassis 
and container latches, featuring the new sub 
miniature quarter-turn fastener and single-hole 
mount receptacie*, and the new 37L, 46L, and 
SIL container latches* 


Canadian Electrical Supply Co. Ltd., 
275 Craig St. West, Montreal, Que. 
Booth 19-20 

Arnold Goodman, Joe Pascal, Paul Zuk 
John Sawatsky#. 

Texas Instruments Incorporated. 

Broad line of semiconductors, including indus 
trial, consumer, and special computer germa 
nium transistors; high-power, power, small sig 
nal, and switching silicon transistors; resistors 
“sensistor” silicon resistors, and tan-Tl-cap” 
tantalum capacitors. The display will feature 
the new SOLID CIRCUIT semi-conductor net 
works 


Canadian Electronics Engineering, 
481 University Ave., Toronto 2, Ont. 
(Maclean-Hunter Publishing Co. Ltd.) 
Booth 35 

C. A. King, Harold Pricey, L. R 
R. E. Swan, K. E. Winchcombe 
Own products. 

The technical publication serving Canada’s elec 
tronics industry in management, research, de 
sign and application. Published monthly on 
the 4th. Industry Review and Forecast in Jan 
uary; New Products Review in March; Com 
ponents and Equipment Directory in June; Pre 
IRE Canadian Convention issue in October 


Dutton 


Canadian Westinghouse Co. Ltd., 
Electronics Div., Box 510, Hamilton, Ont. 
Booth 9-10 

K. Jenner, E. M. Hepburn, G. H 
A. J. Lipinski, W. W. Fines 

Own products. 
MICROSCATTER low-cost 
spheric scatter communications systems for 
transmission of radar data or two-way voice 
(120 channels) and teletype messages up to 200 
miles without relay stations. Power—2 kw; fre 
quency—4400-5000 Mc; antennas—10-28 ft dia 
meter. Suitable for 


Pope, 


long-range tropo 


mounting in standard truck 
trailers, or setting down by helicopter in remote 
locations 


Allan Crawford Associates Ltd., 

5590 Yonge St., Willowdale, Ont. 

Booth 33-34 

A. R. Crawford, G. Singer, W. D. Jordon, 
J. H. Smiley, G. Micklewright, O. Pad- 
gett, J. Zevenbergen. 

Weinschel Engrg. & Mig. Corp., Pittometer Log 
Corp., Electronic Associates Inc., The John 
Fluke Mfg. Co., etc. 
Waveform synthesizers, PCM 
risetime pulse generators, X-Y 
voltmeters, analog computers 
zone synthesis, differential voltmeters, power 
supplies, impedance bridges, ferrite isolators 
and other ferrite devices, guidance antennas, 
coaxial attenuators, terminations, attenuation 
measuring equipment 


synthesizers, fast 
plotters, digital 
showing Fresnel 
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Eitel-McCullough, Inc., 

301 Industrial Way, San Carlos, Calif. 
Booth 8 

R. D. B. Sheppard, P 
Speaks, G. Badger, ¢ 
Own products. 

Typical examples from the 
Eimac electron power tubes, super-power kly 
Strons, ceramic negative grid and reflex kiv 
Strons, ceramic traveling wave and transmittin 
tubes. Display will feature the new X-778 trav 
eline wave tube*, 3CX10000A3 ceramic nega 
tive grid tube*, and a new high-power klystron 


r. Kerwin, F. A 
Warner. 


complete line of 


Electrodesign, 
9124 St. Lawrence Blvd., Montreal 11, 
Que. 


Booth 27-28 

H. H. Schwartz}, A. Rosenblum*, W 
Gasoi*, Frank Segal, P. Spence-Thomas 
E.S.C., Van Norman Industries Inc., Systron 
Corp., Metrawatt A.G., Bogart Mfe. Corp., 
Chassis-Trak Inc. 

Distributed and lumped constant, and variable 
delay lines; wideband transformers; signal gen 
erators; VHF and UHF sweep frequency gen 
erators; frequency counter-timers; digital printers 
oscillators, and voltmeters; analog recorders: 
meters; insulation testers; telemetry apparatus; 
waveguides; dummy loads; waveguide switches 
and filters; directional couplers; miniaturized 
high-power T switches; coaxial switches; broad- 
band antennas; parametric amplifiers; chassis 
slides 


Electronics and Communications, 

450 Alliance Ave., Toronto 9, Ont. 
(Age Publications Ltd.) 

Booth 41 

lr. W. Lazenby*, H. E. Dallyn?, D. Rey- 
nolds, J. R. Graham, Miss D. K. Trowell 
Own products. 

Electronics and Communications magazine 
Canada’s pioneer journal in the field of elec 
tronics and communications engineering 


The Institute of Radio Engineers, Inc., 
72 West 45th St., New York 36, N.Y. 
Booth 30 
William C. Copp 
Own products. 
Publications of IRI icluding 
Directory, Standards nd insactions of Pro 
fessional Groups IRI emblems pins and 
membership intormation 


Herbert A. Whitet 


Proceedings 


Instronics Limited, 

P.O. Box 100, Stittsville, Ont. 
Booth 52 
John Ff 
Douglas E. Leach 

Racal Er eering Lid., Kahn Labs. Inc., Balun 
Ltd., Lavoie Labs. Inc. 
Communications equipment ind 
tion, including Racal 
transmitter receivers 
tem and SSB receiver 
zer frequency meter 


Knowles, Ronald W Price, 


instrument 
receivers and portable 
Kahn voice multiplex sys 
adapter; Lavoie synthesi 


Kay Electric Co., 

14 Maple Ave., Pine Brook, N.J. 
Booth 25 

Thomas Dougherty 

Own products. 

Ligna-Sweep Model SKV audio, video and VHEI 
sweeping Therma-Node 
notsc 


oscillator wide-range 


source 


E. G. Lomas, 

227 Laurier Ave. W., Ottawa, Ont. 
Booth 45 

E. G. Lomas 

Co-operative Industries Inc., Delta-F Inc., Lel 
Inc., Microwave Associates Inc., Pacific Semi- 
conductors Inc., Power Sources Inc. 

Flexible waveguide, diodes and varactors, mixer 
preamplifier assemblies, IF amplifiers, receivers 
Varicaps solid-state harmonic generators 
transistorized crystal oscillators, new Sineverter 
solid-state sinewave inverters for continuous duty 
or emergency power supply 


McCurdy Radio Industries Ltd., 
22 Front St. W., Toronto, Ont. 
Booth 6 

G. | McCurdy 
Norm Farr 

Own products. 

Audio equipment for the 
and motion picture industries, 
new audio consoles for use in television sta 
tons” and a new transistorized intercom sys 
tem for television programme production 


Ken MacKenzief, 


broadcast, television 
including two 


(Continued on page 74) 
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tindicates IRE member 


*indicates new product 


Microwave Systems, 

46 Crockford Blvd., Scarborough, Ont. 
Booth 43 

G. G. Cooper, i. Fe 
Matthews. 

Radio Frequency Labs. Inc., Technicraft Div. 
of Electronic Specialty Co., Antlab Inc., Cas- 
cade Research Div. of Monogram Precision 
Industries Inc. 

Frequency-shift and tone on-off 
telegraph, control and telemetering*; 
telegraph repeaters; voice amplifiers; rigid and 
flexible waveguide; high temperature RF coax- 
ial cable*; ferrite devices and other microwave 
components; polar and rectangular recorders; 
power-driven antenna mounts. 


Northern Electric Co. Ltd., 

1600 Dorchester St. W., Montreal, Que. 
Booth 49-50-51 
Engineering and sales 
the divisions whose products 
shown. 

Own products. 

Parametric amplifier; video distribution ampli- 
fier; 8-in. and 17-in. video monitors; E-6 re- 
peater plug-in unit; N-450 radio relay system; 
architect’s model of new Research and De- 
velopment Laboratories buildings and grounds; 
typical semiconductor devices made by 

Co.; enlarged models of semiconductor devices; 
photographs of some of the more sophisticated 
equipment used in semiconductor manufacture. 


Payette Radio Ltd., 

730 St. James St. W., Montreal 
Booth 7 

W. G. Garnham. 

Servisol Ltd., All Power Transformers, Panduit 
Corp., Birnbach Radio Co., Rimak Inc., Potter 
& Brumfield Canada Ltd., Spectro! Electronic 
Corp., Dymo Corp., Ohmite Mfg. Co. 

Contact cleaner, components, precision poten- 
tiometers, breadboards, embossing machines, 
conduit, insulating tapes, relays, resistors 


Potter & Brumfield Canada Ltd., 
135 Oxford St., Guelph, Ont. 
Booth 31 
Alan Laws, 
berg. 

Own products. 
Wide range of 


H. H. Emker, 


terminals for 
electronic 


personnel from 
will be 


3, Que. 


Ken Tucker, Norm Silber- 


relays of the 
general pur- 
Two new 


electro-magnetic 
following types: power, telephone, 
pose, sensitive, and special purpose 
relays will be shown for the first time* 


Prentice-Hall Inc., 

Englewood Cliffs, N.J. 

Booth 37 
Wallace M 

Davis. 

Own products. 

Complete display of the latest Prentice-Hall 

technical and reference books in electronics and 


atheson, Gerard Haldin, John 


= fields. Valuable reference material will 

eatured, including the ENCYCLOPEDIC 
DICHONARY OF ELECTRONICS AND NU- 
CLEAR ENGINEERING by Dr. Robert I. 
Sarbacher. This publication contains all modern 
terms and definitions, equipments, elements, 
components, and systems in the electronics and 
nuclear engineering fields. 


Pye Canada Ltd., 

84 Northline Rd., Toronto 16, Ont. 
Booth 40 

A. J. Capstick,, 
Thibodeauf. 
Own products. 
VHF mobile and fixed 
able loud-speaking equipment; test 
including the new insertion loss scanner 
PTC1206* 


RCA Victor Company, Ltd., 

1001 Lenoir St., Montreal 30, Que. 
Booth 13-14 

George House, Ken Logan, Doug Michel. 
Own products. 

Broadband microwave systems; automatic tele- 
phone equipment; telephone multiplex equip- 
ment; supervisory systems employing solid-state 
devices; new data communication systems for 
business*; new industrial computer systems*. 


R-O-R Associates Ltd., 

1470 Don Mills Rd., Don Mills, Ont. 
Booth 21-22 

J. S. Root, W. Hastings, E. J. Wootten. 
Varian Associates of Canada Ltd., Hughes 
Aircraft Co., Sanborn Co., A/S Bruel & Kjaer, 
Wandel & Goltermann, Berkeley Div. of Beck- 
man Instruments Inc. 
Microwave tubes, including new 
for communications links*; new 
meter and universal counter/timer*; transfer 
oscillator for direct-reading frequency measure- 
ments from dc to 21 Ge; new wide-range 
variable-selectivity wave analyzer, coupled with 
new graphic level recorder*; new 1-in. and '2-in. 
diameter precision condenser microphones*; 
new Model 2D X-Y recorder*; new wobble 
system for automatic spectrum analysis*. 


F. F. Richaur?, D. L. 


radio equipment; port- 
equipment, 
Model 


CW klystrons 
10-Mc EPUT 


Radio Engineering Products Ltd., 
1410 Stanley St., Montreal, Que. 
Booth 26 

H. A. Robinson+ 
Own products. 
Four-channel and 24 
itary telephone carrier 


Radionics Ltd., 
8230 Mayrand St., 
Booth 17-18 

S. H. Ungar, G. 
J. Lastra. 
Airborne Instruments Lab., 
Labs., Analab Instrument 
Specialties Inc. 
AIL receiver and 
cluding noise generators such 
70*, automatic noise figure indicators, precision 
IF test receivers, microwave and video crystal 
testers. FXR microwave components and test 
equipment, including ferrite isolators, coaxial 
couplers and attenuators, precision attenuators 
frequency meters, power meters, waveguide 
switches, sweep signal generators, and featuring 
several new  products* Huggins permanent 
magnet-focused, solenoid-focused, and electro- 


channel miniaturized mil 
terminals 


Montreal, Que. 


G. Beyrouty, H. Watson, 


FXR Inc., Huggins 
Corp., Transistor 


antenna test equipment, in 
as the new Type 


Statically-focused traveling wave tubes, featur- 
ing the new model HA-58 which won an award 
for Industrial Design at the 1960 Wescon 
Show*. Analab Model 1100/700 dual-channel 
plug-in ‘scope*. Transistor Specialties Model 
361 transistorized 1-Mc counter-timer*. 


Sigma. Instruments, Inc., 

c/o D. T. Shaw Co., 

2340 Lucerne Rd., Montreal 16, Que. 
Booth 47 

Frank Buridge, Don Stewart, Doug Shaw. 
Own products. 

High speed polar relays for relaying pulses; 60 
and 400 cps magnetic amplifier relays; Cyclo- 
nome stepping or impulse motor; new Series 
9C Cycloswitch stepping switch incorporating 
flush-printed switch decks*. 


A. C. Simmonds & Sons Ltd., 

100 Merton St., Toronto 7, Ont. 

Booth 36 

D. S. Simmonds, G. D. Pettifer. 

P. R. Mallory & Co. Inc., E. F. Johnson Co., 
Shure Bros. Inc., Guardian Electric Co./Car- 
riere & MacFeeters Ltd., Ohmite Mfg. Co. 
Premium grade electrolytic capacitors, tantalum 
capacitors, silicon rectifiers*; tube sockets, vari- 
able capacitors, inductors, etc.; mobile com- 
munications microphones; relays, solenoids, 
stepping switches; rheostats, precision resistors, 
etc. 


Sinclair Radio Laboratories Ltd., 

21 Toro Rd., Downsview, Ont. 

Booth 44 

P. Yachimect, W. V. Tilstont, A. H. 
Secord?. 

Own products. 

Antennas, filters, duplexers, antenna test sets, 
transistor guard; featuring the new Models 227 
and 228 corner reflector antennas* 


Spaulding Fibre of Canada Ltd., 
70 Coronet Rd., Toronto 18, Ont. 
Booth 48 

M. P. Komar, V. 
D. Kearney. 

Own products. 
Vulcanized fibre, Armite, Spauldite 
thermosetting plastics, Spauldo, and _fibre- 
boards. Display will feature the new G11-820 
grade copper-clad laminate*, and XXXP-770 
cold-punching flame retardant paper base lam- 
inate 


Christensen, J. Kelly 


laminated 


Whittaker Electronics Ltd., 

2137 Niagara Dr., Ottawa 1, Ont. 

Booth 46 

E. E. Whittaker. 

Dressen-Barnes Corp., Panoramic Radio Prod- 
ucts Inc., Spectrol Electronics Corp., Winches- 
ter Electronics Inc., Gudebrod Bros. Silk Co. 
Inc., Molectronics Inc., Dynamic Gear Co. 
Inc., Specific Products, P.B.R. Mfg. Co., Tel- 
onic Industries Inc., Skiatron Electronics & 
IV Corp., International Instruments Inc. 
Components: rack and panel connectors, pre- 
cision potentiometers and dials, lacing tapes, 
precision gears and clutches, sub-miniature me- 
ters and switches, microwave components. In- 
struments: spectrum analyzers, WWYV receivers, 
power supplies, ‘scopes, dollies, sweep genera- 
tors, digital voltmeters, featuring the Skiatron 
SK1001 storage oscilloscope* and the Panoramic 
LP-la sonic spectrum analyzer*. 
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See these at the show 





Latest developments will be on display 


Many exhibitors will take advantage of the opportunity Electronics Engineering, to further help you plan your 
presented by this important symposium to introduce new visit to the 1960 Canadian Symposium on Communico- 
components and equipment. Here is a cross-section of tions. If you want further information on any of these 
these new products compiled by the editors of Canadian products, use the Reader Service Card on page 105. 


Audio control 
consoles 100 
SS4500 and SS4600 tv audio control 
consoles provide complete audio distri- 
bution and control facilities for televi- 
sion programming, and are designed for 
maximum operating efficiency and con- 
venience. $S4600 (illustrated) accepts up 
to twelve simultaneous inputs, which 
may be fed singly or in any combina- 
tion to two master outputs, either di- 
rectly of via three sub-master channels. 
Crossbar switching of all sub-master and 
master inputs, plus complete jackfield 
facilities, results in flexibility and per- 
mits almost limitless number of input- 
output configurations. Model SS4500 
will process twenty simultaneous inputs 
from a total of forty sources. 
McCurdy Radio Industries Ltd. Booth 6 


Corner reflecting 
antennas 101 

Two corner reflectors have been de- 
signed for the 150-174 Mc range for use 
where a high front-to-back ratio is re- 
quired. Impedance and pattern are not 
seriously affected by icing. The feed 
dipoles are completely enclosed in plas- 
tic radomes and VSWR is low over the 
operating frequency range. Model 227 
(illustrated) has a pattern beamwidth in 
the E-plane of 56 degrees and in the 
H-plane it is 50 degrees. Gain over a 
half wave dipole is 7.5 db. 

Model 228 has a pattern beamwidth 
of 43 degrees in the E-plane and 36 de- 
grees in the H-plane. Gain over a half 
wave dipole is 10.5 db. 

Sinclair Radio Labs Ltd. Booth 44 





Audio tones 102 
RFL series 2056 audio tones features 
plug-in card construction with each 
channel terminated with a strip at the 
rear of the frame. The channel fre- 
quency determining components are also 
of the plug-in type and are mounted 
directly on the channel plug-in assembly 
in AM units, and adjacent to plug-in 
assemblies on the FSK units. The AM 
series of tones was designed for signaling 
and control requirements with low noise 
lines and circuits in voice channels. The 
FSK tones are designed for high re- 
liability and can be used in circuits 
which are inherently noisy and which 
are subject to fading conditions. 
Microwave Systems Booth 43 


(Continued on page 85) 
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What’s new in view 





Antennas play 


vital role in 


This prototype 120-foot diameter tropospheric scatter antenna, built Spincasting technique used by D. S. 
by Blaw-Knox Co. was erected near Pittsburgh for trials. Antennas Kennedy & Co. produced near-optical 
were designed for eastern and western extensions of the DEW Line. quality on this four-foot antenna. 





3 a ee 
a I) *% 
i) * aie 


Scientists at Bell Telephone Laboratories designed this the Project Echo passive reflecting satellite experiment. 
traveling-wave maser for satellite) communication. It Photo at left shows H. E. D. Scovil and R. W. DeGrasse. 
operates at a frequency of 2.4 Ge and is being used in Above is D. C. Hogg; all are with Bell Telephone Labs. 
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Stanford Research Institute and Stanford University radio telescopes have been arranged in a 
Palo Alto, Calif. use this upper-atmosphere radar to Mills cross configuration at Stanford University to stud) 
study auroral and meteor ionization, and moon echoes. the sun's surface Beamwidth is 4 minutes of are 


Low noise antenna used in Project Echo experiment is a 
section of a parabola. Its gain is 41 db at 5.65 Ge. 


This historic photo was transmitted by land line from Hiller helicopter placed two antennas atop 112-foot 
Bell Telephone Labs. at Holmdel, N.J. to Stump Neck, towers at Stanford University in only 16 minutes flying 
Md., then bounced off Echo I satellite back to Holmdel. time. Estimated cost was one-tenth of any other method 
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The Ampex FR-700 
wideband magnetic tape system 
can function as a universal 
predetection telemetry recorder. 
This ground-based companion to 
the airborne AR-300 both records 
and reproduces, and will play 
back tapes recorded on any Ampex 
AR-300. Bandwidth data is FM 
recorded using a 6 megacycle 
carrier. Rotating magnetic heads 
record transversely, one 
wideband channel for one hour at 
12/2 ips., or two wideband 
channels simultaneously for one-half 
hour at 25 ips. Input power is 
1200 watts at 50 or 60 cycles. For 
specifications write to Ampex of 
Canada, Ltd., 607 Commonwealth 
Bldg., Ottawa, Ontario. 


For further information mark No. 13 on Readers’ Service Card 
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CAMESA News 





This bulletin has been prepared for CEE by the Specifi- 
cations Division, Canadian Military Electronics Standards 
Agency, Ottawa. 


> Military Standard MIL-STD-202B, covering test methods 

for electronic and electrical component parts, has received 

Canadian Services approval and is expected to be issued 

shortly. The following new test procedures are of particular 

interest: 

(a) Method 108—Life (at elevated temperature), This 
method standardizes the many temperatures, tolerances 
and durations specified in individual specifications. It 
also defines the still air requirement of some resistor 
specifications. 

Method 109—Explosion. This method is to determine 
whether a part will ignite an ambient explosive atmos- 
phere while performing its normal function. The test is 
intended for parts which are not specifically designed 
to prevent explosion. 
Method 110—Sand and Dust. This method is intended 
to determine the electrical and mechanical effects of a 
sand and dust laden atmosphere on a part. 
Method 206—Life (Rotational). This method is pro- 
vided to test parts operated by rotary action. Provision 
is made for the use of a slip clutch to prevent mechan- 
ical overload. 
Method 207—High Impact Shock. This method utilizes 
the light weight shock-testing apparatus of specification 
MIL-S-901 (NAVY). 
In addition to the above new methods, the following 
are revised: 

Method 105B—Barometric Pressure. 

Method 107A—Thermal Shock. 

Method 204A—High Frequency Vibration. 


>» Canadian Specification Sheets CSS-80A, -81A, -83A and 
-85A, covering radio frequency connectors series “C”, 
“HN”, “N” and “QDS” respectively, have recently been 
issued. The connectors covered are approved by the Cana- 
dian Armed Forces, but are not listed in the applicable 
basic specifications. 


> Specification MIL-C-11693B, covering radio interference 
reduction capacitors of the feed-through type has recently 
been issued. The scope of the specification now covers 
additional dielectric materials such as paper, plastic, metal- 
lized paper and metallized plastic. Fourteen new detail 
specifications, covering 15 capacitor styles, have been 
added. Three of the new styles are in the 150 deg. C. class. 





Want to know more about IRE? 


Will Copp and Herb White at Booth 30 will be 
glad to tell you all about membership, publica- 


tions, meetings, emblems, pins, etc. 
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The Ampex AR-300 airborne magnetic tape recorder 


offers 16 times the frequency response of existing wideband equipment. 


New applications in video bandwidth recording such as radar 
tracking and reconnaissance, simulation and wideband communications 
monitoring, are now practical because the AR-300 — and its ground-based 
companion, the FR-700 —employs rotating magnetic heads...a 
principle pioneered by Ampex and now in use by more than 650 VIDEOTAPE 
Television Recorders throughout the world. Two channels of wideband 
information can be captured over a data spectrum from 10 cps to four 
megacycles, +3 db. Simultaneously, two auxiliary information channels, with 
frequency response from 200 cps to 15 Kc, are recorded linearly along 
the edge of the tape. Solid-state components and advanced packaging 
techniques case-shock mounted provide a recording system that displaces 
only 3% cu. ft., weighs less than 150 Ibs. To obtain a highly accurate time-base 
relationship, tape is pre-heated prior to recording. A heat exchanger 
maintains constant ambient, insuring reliable operation of the AR-300 under 
extreme environmental conditions. For specifications write to Ampex of 
Canada, Ltd., 607 Commonwealth Bidg., Ottawa, Ontario. [AMPEX | 


For further information mark No. 13 on Readers’ Service Card 
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Completely 
CANADIAN MADE 


GN PANEL 
MEASURING 
INSTRUMENTS 


C7 PORTABLE 
AND LABORATORY 
INSTRUMENTS 


GY ELECTRONIC 
INSTRUMENTATION 


Only a complete Canadian 
instrumentation. facility 
can offer the kind of 
service Canadians need. 
Bach-Simpson Ltd. is 
complete — in research, 
design, tooling and 
manufacture. 


If our standard line of 
instruments; complete 
‘as it is, won't meet your 
requirements, ask us to 
demonstrate the unique 
combination of skills we 
can offer in the design of 
specialized instrumentation 
to meet your specific 
problem. 


Others have, and have been 
completely satisfied ! 


Mh 


Bach-Simpson 


LIMITED 





For further information mark No. 22 


Reports—continued 





Canadian Electrical Supply Co. 
Ltd., Montreal, Quebec, Ottawa, and 
Toronto has been appointed Texas 
Instruments Semiconductor-Compon- 
ents distributor in Canada. 


The Shockley Transistor Unit of 
Clevite Transistor, Palo Alto, Calif., 
has named Adams Engineering Ltd., 
Montreal and Toronto, as engineering 
sales rep. in Eastern Canada (advanc- 
ed semiconductor products, including 
the Shockley 4-layer diode). 


R-O-R Associates Ltd., Don Mills, 
Ont. and Montreal, are now Cana- 
dian sales rep. for the Instrumentation 
Division of Baldwin-Lima-Hamilton 
Corp., Waltham, Mass. (complete in- 
strumentation service). 


Carriere and MacFeeters 
to make Guardian line 

Guardian Electric Mfg. Co. of 
Chicago has entered into a manufac- 
turing agreement with Carriere and 
MacFeeters Ltd. of Scarborough, Ont. 
The Canadian firm’s manufacturing 
division will produce Guardian-de- 
signed aircraft, missile and military 
controls, relays, solenoids, steppers, 
switches, contactors, and commercial 
controls. 

Sales and_ distribution of both 
Guardian and Carriere and MacFeet- 
ers products will be made through 
A, C. Simmonds & Sons Ltd., Torontd. 


Lorain establishes 
Canadian company 
Lorain Products Corp., Ohio, manu- 
facturers of SUB-CYCLE ringing 
convectors, FLOTROL battery charg- 
ers and power supply units for the 
telephone industry, have established 
manufacturing facilities in Canada, 
The Canadian company, Lorain 
Products (Canada) Ltd., is located at 
Si. Thomas, Ont. General manager is 


J. A. McVeigh, formerly manager of 
the Canadian Allis-Chalmers works at 
St. Thomas; sales manager is G. I. 
Phillips, formerly sales engineer for 
Redmond Motors, St. Thomas. 

Lorain products are distributed in 
Canada by Automatic Electric Sales 
(Canada) Ltd., and for the Bell Tele- 
phone Co. of Canada by Northern 
Electric Co. Ltd. 


McVeigh Phillips 


Erie Resistor closes 
Toronto sales office 

G. Fred Eaton Jr., sales manager 
of Erie Resistor of Canada Ltd., has 
resigned from the company. Engineer- 
ing and sales service will continue by 
the use of Erie’s direct Toronto tele- 
phone line to the Trenton factory, 
EMpire 2-3315. Geo. F. Kempf, vice- 
president and general manager, has 
announced that plans for servicing 
customers through a Toronto sales 
office are being studied. 


Helipot adds sales department 
to manufacturing facility 

Formerly handled by R-O-R- Asso- 
ciates Ltd., Don Mills, Ont. and Mont- 
real, Canadian sales activities of Heli- 
pot Division, Beckman Instruments 
Inc. are now to be in charge of 
George Williams of Helipot. Previ- 
ously production manager of the To- 
ronto firm, Mr. Williams becomes 
district sales manager effective Octo- 


ber 15. 
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MAIL THIS —Sj 
mor J) Lalla 
Please send complete information on for AM-FM Broadcasting 
the following masts | have checked. HF-VHF-UHF Communications 


SINGLE MASTS 
for heights up to 300 feet. 


H MASTS 
for heights up to 250 feet. 


NAME... 
COMPANY 
ADDRESS 


We will design and manufacture custom made masts and 
towers to suit your specific requirements. 


MASTS 


VHF-UHF Television 
| PORTABLE ALUMINUM MASTS 
' for heights up to 150 feet. 


VERTICAL RADIATORS 
for heights up to 300 feet. 


BEATTY BROS. 
LIMITED 
FERGUS, ONT. 


For further information mark No. 23 on Readers’ Service Card 
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GRADE 


caw tROLter INGICA Tg, 


with speed, reliability, accuracy using Bach - Simpson Controller Indicators 


or temperature, selection and grading (through 
a unique memory facility) and timed process 
control. 

Bach-Simpson Limited will welcome the oppor- 
tunity to assist you in the design of a system to 


No, it isn’t quite as simple as this! But how many 
times have you come up with a terrific idea, only 
to find that the key element, the device that 
translates information into action, just doesn’t 
exist in the form you require? 


The versatility of the Controller Indicator allows 
its adaptation to a great variety of applications, 
encompassing limit control of voltage, frequency 


solve your problem. 


ae 
Bach-Simpson 


LIMITED 
1255 BRYDGES STREET, LONDON, ONTARIO 


For further information mark No. 22 on Readers’ Service Card 
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For your library 





Semiconductor handbook provides 
data for design engineers 


Selected Semiconductor 
Circuits Handbook 


Edited by Seymour Schwartz; John 
Wiley & Sons, Inc., New York; 503 
pp.; $12.00. 

Reviewed by M. A. Gullen, assis- 
tant professor, School of Engineer- 
ing, Carleton University, Ottawa, 

The book is a parallel to previous 
works by Markus and Vin Zeluff, 
Markus alone, and Matthew Mandl 
covering specialized tube circuitry but, 
within the semiconductor circuit field, 
is much wider in its scope. The greater 
part of the material was published, 
originally, by the U. S. Bureau of 
Ships as “A Handbook of Selected 
Semiconductor Circuits” for Armed 
Services designers. 

The book is divided into 11 parts. 
Part I briefly describes the construc- 
tion of the parts to follow and sum- 
marizes their contents. Bagic “build- 
ing-block” circuit units are treated, 
individually, thereafter under such 
headings as Direct-coupled, Low-fre- 
quency and High-frequency Amplifi- 
ers, Oscillators, Switching and Logic 
Circuits, AC to DC Power Supplies 
and Power Converters, Non-linear 
Circuits, (modulators, mixers and de- 
tectors, etc.), and Transistor Circuits 
containing magnetic core elements. 
Each part is subdivided into two sec- 
tions. The first, under the heading of 
Design Philosophy, contains a nutshell 
treatment of the basic theory appro- 
priate to the part and summarizes the 
present state of the art. It is complet- 
ed by an extensive and up-to-date 
bibliography. The second, under the 
heading of Selected Circuits, contains, 
on the average, some 12 representative 
schematics, each with brief notes on 
special circuit features, Semiconductor 
type numbers and all component 
values are included in each schematic. 

The book should find a place on the 
desk of the graduate student and the 
working circuit design engineer, both 
as a well-constructed reference for 
summary reviews of circuit theory and 
as a convenient and useful starting 
point for more highly detailed work 
within specialized areas. Its authority 
may be assessed from the calibre of its 
contributors among whom the names 
of S. K. Ghandi, H. C. Lin, P. G. 
Sulzer and J. J. Suran may be noted. 
Such a book might be expected to 
have a relatively short useful lifetime 
but, here, the treatment of basic de- 
sign theory is sufficiently comprehen- 
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sive to provide material of lasting 
value. 


“ Microwave data tables 


A. E. Booth; British Book Service 
(Canada) Lid., Toronto; $6.50. 

Reviewed by W. J. Muller, chief 
engineer, Airtron Canada Ltd., To- 
ronto. 

This book is intended as a reference 
for use in design offices and labora- 
tories. To aid in the use and under- 
standing of the tables a section at the 
beginning of the book gives the 
mathematical formulae used in com- 
puting the data tables, There are 26 
data tables in all featuring: 

1. Decibels gain and loss to power 
ratio. 
VSWR _ to 
efficient. 
VSWR to transmission loss by re- 
flection. 
Frequency to 
length. 
Frequency to guide wave length 
for all standard waveguide sizes. 
Conversion tables of centimetres to 
inches. 

British nomenclature is used for 
waveguide sizes, but fortunately, Bri- 
tish waveguide sizes are identical with 
U. S. standards, The data tables have 
been computed to limits of good mea- 
suring accuracy, that is, three-place 
decimals on VSWR at frequency and 
two places on decibel values. In all, 
the author has compiled a practical 
set of data tables of great use to engi- 
neers and technicians employed in the 
microwave field. 


power reflection co- 


free space wave 


Publishers’ new 
releases 


Abstracts 

Cambridge Communications Corp., 238 
Main St., Cambridge 42, Mass. is offer- 
ing abstracts (journal and index card 
form) in the areas of solid state devices 
and computers. Full information and 
rates may be obtained by writing to the 
Corporation. 


Research Information Service 
Translations 

A large number of recent patent 
applications by leading German manu- 
facturers dealing with computer and 
control elements, semiconductors, ferrites, 
and miscellaneous equipment; as well as 
recent Russian research papers in the 
same fields are now available in English 
translation from Research Information 
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Service, a Division of Pergamon Inter- 
national Corp., 40 East 23 St., New 
York 10, N.Y. 


Introduction to the Cathode 
Ray Oscilloscope 

This short, clear account of the basic 
principles of the cathode ray oscilloscope, 
written by Harley Carter M.I.E.E., de- 
mands only elementary electrical knowl- 
edge and draws examples from a wide 
range of applications. Cleaver-Hume 
Press Ltd., 31 Wright’s Lane, Kensing- 
ton, London W8; about $2.00. 


Airpax Technical Journal 

This is a series of technical articles on 
equipment manufactured by Airpax Elec- 
tronics, Inc. Vol. 1, No. 2 provides a 
Review of the Transistor Chopper. For 
copies, write to Airpax Electronics Inc., 
Cambridge Div., Cambridge, Maryland. 


Electronic Equipment Used in the 
Nuclear Energy Industry in France 

This book, written in French with 
summaries in English, Russian and Span- 
ish, is a review of nuclear electronics in 
applications which have developed 
through the advance of nuclear energy. 
Copies may be ordered from Internation- 
al Atomic Energy Agency, Lothringer- 
strasse 18, Vienna, Austria. Price: $1.00 
U.S. currency. 


Self-Organizing Systems 

This volume comprises the Proceedings 
of the Interdisciplinary Conference on 
Self-Organising Systems sponsored by the 
U.S. Office of Naval Research and Ar- 
mour Research Foundation, May, 1959. 
It includes papers and discussions pre- 
sented by research workers in a number 
of scientific disciplines concerned with 
the general problem of self-organization. 
These disciplines included Embryology, 
Engineering, Mathematics, Neurophysi- 
ology and Psychology. Pergamon Press, 
Inc., 122 East 55 Street, New York 22, 
N.Y.; 454 pages; $8.50. 


Inertial Guidance 

Written by C. S. Draper, W. Wrigley 
and J. Hovorka of Massachusetts Insti- 
tute of Technology, this is a descriptive 
treatise on the physical principles and 
engineering methods underlying the navi- 
gation and control of vehicles solely by 
means of signals from sensors that de- 
pend only on the inertial properties of 
matter for their operation. Pergamon 
Press, Inc., 122 East 55 Street, New 
York 22, N.Y.; 190 pages; $6.50 


Agard Ejight-Language 
Aeronautical Dictionary 

Compiled under the control of the 
Documentation Panel of Advisory Group 
for Aeronautical Research and Develop- 
ment of the North Atlantic Treaty Or- 
ganization. The dictionary comprises 
some 2000 terms and their definitions, in 
eight languages, English, French, Ger- 
man, Spjanish, Italian, Dutch, Turkish 
and Russian. It was prepared with the 
cooperation of specialists in each partici- 
pating country. Pergamon Press, Inc., 
122 East 55 Street, New York 22, N.Y.; 
300 pages; $20.00. 
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Instrument Society of America 
elects new officers 


Members of the Instrument Society 
of America at their 15th annual meet- 
ing in New York City, Sept 
27, elected the following officers for 
the year 1960-61. 

Assuming presidency of the Soci- 
ety, after serving a year as President- 
elect-Secretary, was Dr. Ralph H. 
Tripp, Huntington, L. I1., assistant di- 
rector, Flight Test Division, Grum- 
man _ Aijrcraft Engineering Corp., 
Bethpage, L. I., with which company 
he has been associated for the last 
18 years. 

Chosen President-elect-Secretary, 
which moves him into position for 
the post of president 1961-62, was 
Philip A. Sprague, president of The 
Hays Corporation, Michigan City, 
Ind. 

John C. Koch, Ft. Washington, 
Pa., executive vice-president of Cono- 
flow Corporation, Philadelphia, Pa., 
was elected Treasurer of ISA. He has 
been filling this position since 1959 
on an unexpired term. 

Elected vice-president ISA’s Tech- 
nical Department, was Henry J. Noe- 
bels, Santa Ana, Calif., manager of 
applications engineering, Beckman In- 
struments, Inc., Fullerton, Calif. 

E. Albert Adler, Springfield, Pa., 
chief instrumentation engineer, United 
Engineers & Constructors, Inc., Phil- 
adelphia, was elected vice-president, 
Standards & Practices Department. 

Named as vice-president-elect, In- 
dustries Department, was John J 
McDonald, vice-president and direc- 
tor of engineering, Consolidated Sys- 
tems Corp., Monrovia, Calif. 

Francis R. Hoag, Brecksville, Ohio, 
was named vice-president-elect of the 
Society’s Education & Publications 
Department. He is an instrument en- 
gineer at the B. F. Goodrich Re- 
search Centre, Brecksville. 

Five District Vice-presidents 
were elected. They are: 

District II], H. Kirk Fallin, Tow- 
son, Md., combustion engineer, Beth- 
lehem Steel’s Sparrows Point (Md.) 
Plant; District IV, Fred R. Gilmer, 
Charleston, W. Va., division engi- 
neer, E. I. du Pont de Nemours & 
Co., Inc., plant, Belle, W. Va.; Dis- 
trict VI, Otto J. Lessa, Wayne, IIl., 
assistant district manager, Hagan 
Chemicals & Controls, Inc., Lom- 
bard, Ill.; District VIII, Roy Horton, 
president of Research Controls, Inc., 
Tulsa, Okla.; District X (Canada), 
Kenneth S. Vriesen, Clarkson, On- 
tario, general manager, DeVry Tech- 


also 
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nical Institute of Canada, Toronto. 

J. Rogers, chief engineer, The 
Bristol Co. of Canada Ltd., Toronto, 
has been named general chairman of 
the ISA Summer Instrumentation con- 
ference and exhibit to be held in To- 
ronto June 5-8, 1961. Mr. Rogers 
served as vice-president of District 
X (Canada) for the year 1959-60. 


Service group names 
Canadian executives 

The National Industrial Service As- 
sociation, Inc. has appointed H. C. 
Blenkhorn, president, Blenkhorn & 
Sawle, Ltd., St. Catharines, Ont., 
chairman of the By-Laws and Reso- 
lutions Committee. R. Sawle, vice- 
president of the St. Catharines’ firm, 
has been named to the association's 
Engineers’ Advisory Committee. 

A. G. Bamford, general manager, 
Sutherland-Shultz Electric Co. Ltd., 
Kitchener, Ont., has been appointed 
chairman of the Canadian Affairs and 
the Managemet committees. 

NISA is an international 
ganization of more than 1500 
trical apparatus service and _ sales 
companies in North America. The 
name of the association changes of- 
ficially April 1, 1961, to Electrical 
Apparatus Service Association, Inc 

Mr. Blenkhorn served as interna- 
tional president in 1959-60, and is 
still a member of the board of direc- 
tors and executive committee. 


trade or- 


elec- 


100 Mev Linac will 
permit new research 


New areas of research are ex- 
pected to be possible with a 100 Mev, 
40 kw microwave linear electron ac- 
celerator (Linac) to be built for the 
National Bureau of Standards, Wash- 
ington, D.C. The machine, designed 
by High Voltage Engineering Corp., 
Burlington, Mass., will utilize a new 
technique in acceleration waveguide 
design known as the High-Q formula. 
Waveguides incorporating this de- 
sign employ resonant structures which 
can handle large peak beam currents 
and pulse lengths, and provide more 
efficient conversion of microwave 
power to electron-beam powers. 

The Linac will serve as an experi- 
mental tool in research programs in 
low temperature chemistry, solid state 
physics, metallurgical studies, activa- 
tion analysis for trace elements, nu- 
clear alignment studies and property 
determination of irradiated materials. 
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Pyrex gloss dorkened 


Wood domoged 


Polyethylene half strength 
Ainico permanent magnet domaged 


Notural rubber half- strength’ 


Nylon ond lucite holt Strength 
Resistors and capocitors damaged 
Normal gloss dorkened! 


Silicone rubber vulcanized 


Sterilization of food 


Food flavor affected 


Virus inoctiveted 
Pasteurization 


Dewfestation 


Sprouting inhibited 


IN RADS 


DOSE 


Radiation therapy 
a! to destroy tissue 








ak 


Average dose produced by proposed 
NBS 100 Mev accelerator extends up 
to 109 Rads. The effects which could 
thus be produced include such import- 
ant processes as polymerization, food 
sterilization and pasteurization. 


It will be installed at Gaithersburg, 
Md., 20 miles northwest of Washing- 
ton. 

(Continued on page 84) 








| Controls — cont. 


See us at BOOTH 43 oie salts 
ILR.E. COMMUNICATIONS SYMPOSIUM | Canadian plant: 


| facilities for resistance welding and 
Montreal — November 4 5 other industrial controls have been 
established by Weltronic Co., Cana- 
dian Division at 3201 Marentette 
Avenue — Sub. No. 5, Windsor, On- 
tario. Telephone: Clearwater 2-2701. 
General manager of the Canadian 
Div. is Eugene Smith. 





MODEL 2056 ISA continues U.S.S.R. 
Transistorized Audio Multiplex Carrier Terminals for Tele- translation service 


f Telemetering: . , ae , 
oan, Sees cnglhning . Publication of four Russian tech- 
Either On-Off (AM) or Frequency-Shift keying. ; : . ; 
@ 3-Frequency (centre-mark-space) FSK Terminals. — nical journals, translated into English, 
i PG truction, Printed Ci it Boards, ° ‘ " ° 
“ i tana ioe ees cn: will be continued with the 1960 is- 
@ Plug-in Frequency-Determining Networks for Rapid Change sues during the coming year by the 
of Channel or Speed. a: . . ; 
Instrument Society of America, under 
- “ rrIRTSVY?S > lf A wr @ : P 7 > ati « Sclence 
RADIO I REQL E VC) L. {BORA 1 ORIES a grant from the National Science 
BOONTON, N.J., U.S.A. Foundation. Included in the series 
are: Automation and remote control; 
e Measurement techniques; Instruments 
Uni-Tel Ltd. TORONTO, CANADA and experimental techniques; and In- 
@ Complete Pre-Engineered and “Packaged'’ Control, Telemetering, and dustrial laboratory. 
Alarm Systems. F = - - 
é or subscriptions or information 
@ “Teleplex"’ Time-Division Multiplexer for Audio Tone Control and Tele- , Ip as ‘ 
metering Systems write to Foreign Translations Dept., 
Instrument Society of America, 313 
Sixth Avenue, Pittsburgh 22, Pa. 
NEW! 
1000° F 


‘ 
ECHNIC RAF a WAVEGUIDE AND Plutonium-in-air 


, CO-AXIAL monitor 


THOMASTON, CONN. , a #7 LINE The Atomic Weapons Research Es- 
tablishment, Aldermaston, England, 
has developed a monitor capable of 
Always The Leader in Waveguide, Technicraft Proudly Introduces: giving rapid warning in the event 
@ 1000° High-Power R.F. Co-Axial Cable; Extremely High Vibration plutonium is released into the atmos- 
Resistance, Low Attenuation. phere. It continuously samples air for 
@ 1000° Flexible Waveguide-Corrugated Stainless Steel; High Strength; plutonium alpha activity. 
Low Attenuation; Light; Can be Pressurized. i : 
@ Miniature Flexible Waveguide For Millimeter Microwave; 3 Sizes; Corru- The plutonium dust particles are 
gated; Low VSWR and Attenuation. impacted on to a zinc sulphide coated 
film that is measured continuously 
with an alpha scintillation counter. 
Antlab. Inc. WORTHINGTON, OHIO, U.S.A. The impactor collects particles of 
Complete RF and Microwave Antenna Range Systems about 1 micron in size, such as those 
Power-Driven Antenna Mounts, with Servos ; ; > 201i ‘ . 
Oscillators, Modulators, Amplifiers, Integrators of plutonium, more readily than it 
Microwave Receivers does smaller particles like those of 
Recorders—Polar, Rectangulor, Circular and Strip Chart, Flat Bed ‘ ; 
Position Indicators for High-Accuracy Angular Indication radon or thoron decay products, which 
Power-Driven Model Support Towers | are swept through. 


Sampling is carried out for pre-set 
Cascade Research LOS ANGELES, CALIF., U.S.A. periods and alarm signals are gener- 
ated whenever the count exceeds a 


Microwave Ferrite Components: 
pre-set number. 


@ Uniline ® Isolators, Co-Axial and Waveguide Types 
@ Gyraline ® Modulators and Attenuators 
@ Circulators; Circulator Switches: Phase Shifters 


For Fully Descriptive Brochures, Contact pescscossaconcass connasaseqscsssconensoenssecoses 
Canadian Representatives: — 


Microwave Systems 


46 Crockford Blvd., Scarborough, Ont. 
Tel. Toronto PL. 5-0763 


Going to the IRE Communica- 
tions Symposium, Montreal, 
Nov. 4-5? Use the advance reg- 
istration and hotel reservation 
cards on page 105 to save time 
and money. 


PUTIIIIiir 
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New products 
at the show 


Wideband recording 
system 103 

Developed for military and scientific 
applications, this new wideband record- 
ing system is incorporated in two 
models, one airborne, the other a 
ground unit. 

The airborne unit, AR-300 is a mini- 
aturized recorder (no playback) which 
provides two channels capable of re- 
cording data over the frequency range 
of 10 cps to 4 Mc, 3 db. In addition, 
it provides two auxiliary recording chan- 
nels with frequency respcense from 200 
cps to 15 ke. 

The AR-200 uses the same type of 
rotating heads as are used in Videotape 
television recoders. Four heads for each 
channel are mounted around the peri- 
phery of a drum, which rotates as the 
tape goes past it. Effective tape-to-head 
speed of 1300 ips is accomplished with 
lateral tape speeds of 12% or 25 ips. 
Data is recorded using frequency modu- 
lation of a 6 Mc carrier. 








The companion ground unit, FR-700 
(illustrated), provides both recording 
and reproducing functions. Its charac- 
teristics are similar to the airborne unit. 
Ampex of Canada Ltd. Booth 1 


Frequency selective 
voltmeter 104 

Sierra Electronic Corp. frequency se- 
lective voltmeter model 125A is a tun- 
able voltmeter operating over a range of 
3000 cps to 600 kc, and a broadband 
ac VTVM that is flat (+0.2 db) be- 
tween 1 ke and 600 ke. Crystal lattices 
provide steep-skirted IF bandwidths of 
either 250 cps for analyzing complex 
waves, or 2.5 ke for general carrier sys- 
tem measurements. As a VI'VM, meas- 
urement accuracy is better than +0.5 db 
for all signal levels within the capacity 
of the instrument. 

Designed for use with either 600 or 
135 ohm transmission lines, the bridging 
loss introduced by the model 125A is 
less than 0.25 db throughout its useful 
range. 


Atlas Instrument Corp. Ltd. Booth 11 


(Continued on page 86) 
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doing something . 
useful with . 


light beam interruptions 


Our affiliate, The Fisher-Pierce Co., is 
in the photoelectric control business and 
began fooling around with CdS photocells 
as a replacement for phototubes some 6 
or 7 years ago. We in turn are pretty well 
into the electromagnetic relay business, 
and have been tweaking springs and 
whiffing magnets for about 20 years. It 
shouldn’t surprise a soul then to learn that 
we have a new line of photorelays, con- 
sisting very simply of the respective prod- 
ucts living inside a little can. This is a new 
“line, which gives you a choice in the 
contact arrangement, 


type of cell, relay 


packaging and operation under on-off, 
slowly changing or high ambient light 


The 8RCOI1A, for 
‘light —no 


conditions. example, 


has a CdS cell, responds to 
light’ conditions, switches 3 amp. 120 
VAC resistive loads with SPDT contacts, 
dust cover with 


and has an aluminum 


plug-in base. If your machinery or con- 
trol circuit is already built, you might be 
more interested in the complete package 


deal” 


ceiver and light source, whose application 


consisting of both photorelay re- 


requires bolting the units onto something 
and plugging in the line cord. 


There are all sorts of things these photo- 
relays can do for you, coupled with a 
small amount of ingenuity 
and 120 volts. They can act 
as the brains to prevent a 


SIGMA INSTRUMENTS, 


process or machine from grinding on if 
the feed is empty or the operator's hands 
are in the way; look at the level in a bin 


orcolumn, or measure the level between 
set points; turn on inside lights in response 
switch 


off at 


to a night watchman’s flashlight; 
display or sign lighting on at dusk 
midnight, on again from 6 A. M. to dawn, 
in conjunction with a time switch (this is 
the sort of thing in which Fisher-Pierce 
shines); and all the familiar counting, 
door-opening and 60-second hand-drying 


applications. 


If you're interested more exotic uses 
and have any hot nonincandescent bodies 
lying around, we can build you a special 
model with a cadmium selenide cell re- 
sponsive to infrared rays (sources of infra- 
red we cannot supply at the moment). 
Other non-standard possibilities include 
hermetically sealed units, special contact 
materials and units with low or high foot- 


candle turn-on points 


Be not faint of heart if your application 
lies beyond the commonplace. One man 
of vision found success and happiness by 
using a Sigma Photorelay in his Chinese 
fortune cookie machine . .. with a little 
luck, you might be able to open a new 
frontier in light-beam-actuated swiss 
cheese manufacture. Bulletin with guiding 


specs on request. 


GMA 


INC. 


34 Pearl Street, So. Braintree 85, Mass. 


AN AFFILIATE OF THE FISHER-PIERCE CO. (Since 1999) 
Nov. 4 and 5, 1960, Queen Elizabeth Hotel, 





Sigma Booth #47, 1.R.E. i icoti 


ea al te by: Gates Radio & Electronics Litd., Toronto, Ontario 
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for professional reference 


Relyor PRENTICE-HALL 
Science & Engineering feeks 


ENCYCLOPEDIC DICTIONARY OF 
Electronics and Nuclear Engineering 


SARBACHER 


SARBACHER. Giant fingertip guide: scientific terms, 
elements, components, systems, potentials. Groups 
for quick comparison what’s new, what’s available. 
Standard definitions of ALL technical societies. 
Armed Forces terms. Compact explanations. 1417 
pages. 1435 drawings. 17,000 cross-references. 1,000,- 
000 words. Praised by top men, journals. 1959. $35. 


Encyclopedic 
Dictionary of 


ELECTRONICS 
AND NUCLEAR 
ENGINEERING 


Computer Logic — Fiores 


First book of its kind to present a complete block diagram 
analysis of each operational unit of a digital computer. De- 
scribes fully just how a computer is put together, how it works. 
Shows way control unit supervises performance of majority of 
commands in repertoire of average computer. Logic for all proc- 
esses of arithmetic, input/output equipment. Mechanical details. 
Fully illustrated. Standard symbols. 480 pages. 1960. $12. 


Handbook of Laplace Transformation — Nixon 


Most extensive tables of Laplace Transform Pairs available, 
number-coded for easy selection. Shows detailed examples of 
practical physical problems with step-by-step solutions by 
Laplace Transform method. Complete explanation of use of 
determinants, with examples. Extensive tabulation of useful 
mathematical equations, series relationships. Discussion and 
derivation of important theorems. 128 pages. 1960. $6. 


Theory and Application of Ferrites — sooHoo 
Treats ferrite behavior at radio and microwave frequencies as 
a unified, single subject, not as unrelated topics. Only materials 
tested experimentally included, many original with author. 
Gives the practicing engineer and physicist both a general 
and specific knowledge of ferrite behavior. Applicable problems 
facilitate comprehension. Author on Research Staff, Lincoln 
Laboratory, M.I.T. 288 pages. 1960. $12. 


See our Exhibit at the Convention - Booth 37 
Write for free 1960 catalog of Science and Engineering Books 


Prentice-Hall, Inc., Box 903, Dept. L, Englewood Cliffs, New Jersey, USA 
Send me the books checked below on ten days’ approval: 


[] Ency. Dicty. Electron & Nucl. Engg.—Sarbacher 
[] Computer Logic — Flores ..... ; 


Oo Handbook of Laplace Transformation—Nixon .. 
CJ Ferrites—Soohoo 


|} Theory and Application of 
Within ten days | will either send payment or return any unwanted books. 
NAME 

HOME ADDRESS ... 

CITY & PROVINCE ........ 

MY COMPANY 


SAVE! If payment is with order, books will be sent prepaid. Refund on books returned 
within ten days. On billed orders a few cents is charged for packing and postage. 
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New products 
at the show 


Compression 
amplifier 105 
Central Dynamics compression ampli- 
fier type CAA 1011 has an input im- 
pedance of 50 ohms nominal balanced, 
and an output impedance of 600 ohms 
nominal balanced. Uncompressed gain 
is 65 db and compression starts at an 
input level of 60 dbm. Output changes 
1 db for 3.5 db change of input level. 
Frequency response is +3 db between 
100 cps and 5 kc. 
Aeromotive Engrg. Prods. Ltd. Booth 15 


Light-route radio 106 

Lenkurt Electric light-route radio type 
71 will provide economical installation 
for up to 24 multiplex voice channels 
over distances of up to 500 miles, or 
ten repeater links. Greater channel capa- 
city can, where required, be provided 
over shorter distances. Type 71 is a 
family of FM radio and associated 
equipment, the first available being 
71A-450 operating in the frequency 


: @ ~ 7A RADK 








range 450 to 470 Mc. Although specific- 
ally designed to provide toll grade ser- 
vice, the type 71 radio is a system which 
has a variety of light-route applications. 
Automatic Electric Sales 


(Canada) Ltd. Booth 4 


Controller-indicator 
system 

In the Controller-Indicator system, a 
carefully integrated group of compon- 
ents combines the versatility, sensitivity 
and accuracy of the panel meter with 
the ability to exercise supervisory con- 
trol automatically. Any quantity nor- 
mally capable of presentation on a 
switchboard type panel instrument, can 
be indicated on a Controller-Indicator 
instrument. The same instrument will 
deliver control signals so as to establish 
or maintain operating conditions in a 
specific relation to the indicated quan- 
tity. 

The Controller-Indicator system also 
encompasses a range of motor driven 
measuring bridges, and motor driven 
switches and programmers. 
Bach-Simpson Ltd. 
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Booth 29 
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Insertion loss 
scanner 108 

Insertion loss scanner model PTC 
1206 has been designed to measure char- 
acteristics of coaxial cable systems and 
submarine cables, and for testing fre- 
quency translating equipment (single 
group and supergroup) and similar ap- 
plications. The overall scanning band- 
width provided is 50 Kc-8 Mc with 
facilities for narrower band operation of 
0-2 Mc or 0-4.5 Mc. 

The equipment can be used for uni- 
directional or loop tests and in addition 
to measuring system losses, bandwidth 
characteristics, etc., it can be used as a 
return loss bridge. Two sweep rates are 
provided, 25 sweeps per sec. for the 
CRT, and a forward rate of approxi- 
mately one sweep per minute for re- 
cording. 

Pye Canada Ltd. Booth 40 


Wobble frequency ; 
test setup 109 

Wandel and Goltermann wobble fre- 
quency test setup model WM-1 is an 
FM automatic display setup utilizing 
standard wideband voltmeter, carrier 
signal generator, oscilloscope 2nd wob- 
ble generator, all of which are usable 
separately. The whole arrangement has 
the accuracy of the individual test sets 
employed, so that results are as accurate 





as point-by-point plotting. Any desired 
center frequency between 10 ke and 
14 Mc is obtained from the signal gen- 
erator. The display X-axis can be ad- 
justed to as fine a resolution as 4 ke 
anywhere in the 14 Mc range. In the 
Y-axis, a resolution of up to 0.02 db 
is possible. 


R-O-R Associates Ltd. Booth 21 


Hot-cold body 
standard 110 
Airborne Instruments Lab. type 70 hot- 
cold body standard noise generator pro- 
vides a means of accurately measuring 
low noise figures over a frequency range Muirhead 
of 0 to 2 Ge. It uses two resistive ele- articles and 
ments, one immersed in liquid nitrogen 
(77.3 K) and the other in a temperature- 


controlled oven (373.1 K). Operation de- 

pends on the fact that thermal agitation MUIRHEAD 

of electrons in any pure resistance de- 

velops a noise voltage. The amount of 

noise power supplied by the AIL type PRECISION ELECTRICAL INSTRUMENTS 
70, when matched to a conjugate load, 

ia eyeel te EES, Whee K & Betemaan’s MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada. 
constant, T is the temperature in degrees 

Kelvin, and B is the bandwidth. Tel: 3717 & 3718 

Radionics Ltd. Booth 17 


(Continued on page 89) 481/3ca 
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Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been awarded to 
the following Canadian firms by the 
Department of Defence Production. A 
figure in parentheses indicates the num- 


ber of contracts the amount being the 


total value. 


August 1-15, 1960 


> Ampex of Canada Ltd., Ottawa, am- 


plifiers, $10,130. 


> Bureau of Industrial Electronics 


the Province of Quebec. Montreal, in- 
vestigations and analytical services per- 


taining to navigation and other military 
systems, $20,000. 

> Canada Wire and Cable Co. Ltd., 
Ottawa, telephone cable (buried), $306,- 
611. : 

> Canadian General Electric Co. Ltd., 
Toronto, aircraft instruments, $10,206. 
> Canadian Marconi Co., Montreal, 
components, $22,417. 

> Canadian National Telegraphs, Ot- 
tawa, rental of teletype facilities, $17,- 
338. 

> Collins Radio Co. of Canada Ltd., To- 
ronto, range indicators, $64,607; antenna, 
$14,843. 

> Mechron Engineering Products Ltd., 
Ottawa, mobile public address systems, 
$12,480. 





SELECTIVE VOLTMETER 


with 


AUTOMATIC TUNING 


Model TFPM 76 carrier frequency 
selective level meter acts as a wide- 
band voltmeter from 300 cycles to 
1.35 MC and as: a selective voltmeter 
from 2000 cycles to 1.35 MC. Full 
scale deflection sensitivity 25 micro- 
volts (-90 to +20 DBM) on selective 
tuning. Selective bandwidth is + 170 
cycles, down -—60 DB 500 cycles 
from tuned frequency, permitting 
measurements on operating carriers or 
in gaps between channels. 

Used with mating signal generator 
TFPS75, the voltmeter tunes auto- 
matically to the generator frequency. 
This permits measurements on lines, 
networks, filters, amplifiers, etc., free 
of interference and noise, with sen- 
sitivity to minus 120 DBM. 


In addition to voltage and power 
(DBM), these instruments measure im- 
pedance values, mismatch DB, bal- 
ance and complex resistance. 
Other features include: 
e built-in precision calibration source 
e use as wideband or selective 
amplifier 
1 ke tone on output for phones 
input resistances 75, 150, 600 
ohms, and high Z 
balanced or unbalanced input 
D.C. output for graphic recorders 


Manufactured by Wandel & Goltermann, 
Reutlingen, West Germany. 


These instruments are now available at R-O-R for trial and demonstration. 


R-0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 
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>» Northern Electric Co. Ltd., Belleville, 
Ont., revision sheets for technical publi- 
cations, $195,021. 

> Northern Electric Co. Ltd., 
equipment, $12,607. 
> Powerlite Devices 
equipment, $153,584. 
> Ray-O-Vac (Canada) Ltd., Winnipeg, 
batteries, $120,934. 

> Raytheon Canada Ltd., Ottawa, tubes, 
$89,216. 

> Sperry Gyroscope Co. of Canada Ltd., 
Montreal, models control equipment, 
$620,791. 


Ottawa, 


Ltd., Montreal, 


Contract awarded by Defence Construc- 
tion (1951) Ltd. 

» Avro Aircraft Ltd., Toronto, supply 
and installation of electronic controls for 
high speed wind tunnel at Uplands Air- 
port, Ottawa. $71,580. 


August 16-31, 1960 


>» Ampex of Canada Ltd., Ottawa, air- 
borne multichannel magnetic tape re- 
cording facility, $15,096. 

>» Avlon Telephone Co., St. John’s, Nfld., 
supply and installation of telephone 
cable extension, $13,912. 

> B.C. Telephone Co., Vancouver, re- 
habilitation of outside telephone cable 
plant, $27,308. 

> Canadian Aviation Electronics Ltd., 
Winnipeg, installation and testing of 
microwave equipment, $15,617. 

> Canadian Marconi Co., Montreal, air- 
borne navigation equipment, $1,184,019 
(4); magnetrons, $145,590. 

> Collins Radio Co. of Canada Ltd., To- 
ronto, equipment, $17,389. 

> Consolidated Electronic Equipment 
Co. Ltd., Willowdale, Ont., equipment, 
$12,630. 

> Cowley Electronic Services Ltd., Ed- 
monton, antenna system for transmitting 
site, $46,330 

> Delta Aircraft Equipment Ltd. To- 
ronto, antennas, $18,666. 

> E.M.L-Cossor Electronics Ltd., Dart- 
mouth, N.S., antenna system, $74,944 

> Fleet Manufacturing Ltd., Fort Erie, 
Ont., sonar domes, $118,966 (2). 

> Instronics Ltd., Stittsville, Ont., 
trum analyzers, $35,390. 

> Marsland Engineering Ltd., Kitchener, 
Ont., explosive echo ranging equipment, 
$365,465 (2). 

> Measurement Engineering Ltd., Arn- 
prior, Ont., signal generators, $15,004 

> Northern Electric Co. Ltd., Ottawa, 
maintenance spares for teletype equip- 
ment, $25,020. 

> Northern Radio Mfg. Co. Ltd., Ottawa, 
voice frequency carrier telegraph ter- 
minal equipment, $114,044. 

>» Philco Corp. 
Mills, Ont., technical 
$52,964. 

>» RCA Victor Co. Ltd., Montreal, main- 
tenance of microwave and multiplex 
equipment, $232,168; engineering con- 
sultant services, $21,126; equipment, 
$35,425. 

> Radionics Ltd., Montreal, oscilloscope 
recording camera systems and assemblies, 
$124,755. 

> TMC (Canada) 
mitters, $21,604. 


spec- 


of Canada Ltd., Don 
representatives, 


Ltd., Ottawa, trans- 
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R.F. Test 
Equipment 


Quantitative Measurements Using 
Sweep Frequency Techniques 


Model 900A—THE MOST VERSATILE 
SWEEP GENERATOR 


CENTER FREQUENCY—VHF 0.5 to 400 MC 
UHF 275 to 1000 MCS—SWEEP WIDTH— 
up to 400 MCS—FLATNESS— + 0.5 db over 
widest sweep! 


Model 707—ULTRA FLAT 
SWEEP GENERATOR 


Featuring +5/100 db flatness—Plug-in osc. 
heads*; variable sweep rates from 1/min. to 
60/sec.; all electronic sweep fundamental 
frequencies; sweep width min. of 1% to 
120% of C.F. 

*Heads available within the spectrum 2 to 265 MCS 


Models 601 /602—portaste 
GENERAL PURPOSE $295.00 


COVERAGE—Mode! 601 
—12 to 220 MCS. Model 
602—4 to 112 MCS— 
FLATNESS — +0.5 db 
OUTPUT—up to 2.5 V RMS 
WIDTH -1% to 120% of C.F. 


Model AV-50 
Variable Precision 
Attenuator 

Long life rotary 
switches; dual wip- 
ing silver contacts 
on “Kel-F" dielec- 
tric. 0-62.5 db in 
Ya db steps; DC to 
500 MCS. 


Model FD-30 


High speed DPDT co- 
axial switch permitting 
oscilloscope measure- 
ments without calibra- 
tion—all measure- 
ments referenced con- 
tinuously against stand- 
ard attenuators. 


Write for catalog and technical Newsletter series on 
measurements using sweep frequency techniques. 
Prices and dota subject to change without notice, 


IFARAL 

AIL J 

: | i Ll 50 Wingold Avenue, Toronto 19 
Jerrold Electronics Corp > | Products 
Division, Dept. ITE-30, The Jerrold Building, 
Philadelphia 32, Pa. 


ei. Ineclasetri 
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ELECTRONICS (Canada) Ltd. 


_New products 
at the show 


_High temperature 
coaxial cable 

Low loss silica 
employed within stainless clad copper 
in Technicraft low loss transmission 
lines. This RF coaxial cable provides 
low losses in ambients up to 1000 F 
continuously. For shorter periods, ap- 
plications to 1700 F are possible. Semi- 
flexible designs are available from 0.144 
in. OD to 0.375 in. OD. 
Microwave Systems 


111 


mineral insulation is 


| 
| 
| 
| 
| 
| 


Booth 43 


Rotary stepping 
switch 112 
Series 9C Cycloswitch is designed to 
provide true digital behaviour up to 240 
steps or 12 revolutions per second. It 
consists of a high speed stepping motor 
and printed circuit switch decks. In oper- 
ation it will stop instantly at any pre- 
determined position on the switch deck 


The flush printed switch decks are avail- 
able in various combinations to meet 
specific needs. Brush arrangements can 
be common to 10-ring, to 20-ring of 
both on one or two decks 


Sigma Instruments, Inc. Booth 47 


113 
conductors 
flexibility in 
Type 8413 
rubber in- 
microphone 
but has 


Microphone cables 
bronze 
extra 
cables 


Tinned cadmium 
have been used for 
Belden microphone 
is a miniature, 2-conductor, 
sulated, shielded, premium 
cable. Type 8420 is similar, 
polyethylene insulation 

Type 8415 microphone cable has four 
conductors of AWG 23 stranding. It is 
| rubber insulated, but is not shielded. 
Belden Mfg. Co. Booth 24 


Audio sweeping 
oscillator 114 
Sona-Sweep model M provides a com- 
plete measurement system, including 
both narrow and wide sweep widths, 
built-in audio detector, logarithmic and 
linear frequency sweeps, calibrated CW 
output, crystal-stabilized, pulse-type, fre- 
quency markers, and a built-in precision 
step attenuator. 


Kay Electric Co. Booth 25 


(Continued on page 90) 
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MINIATURE 2-WAY RADIO 
SYSTEM Keeps YOU in 
CONTACT in ANY Situation; 
ANY TIME, ANYWHERE! 


the SEISCOR 


reLePay i] 


. .. IS a portable 
industrial quality 
communications sys 
tem that becomes a 
part of your wear 
ing apparel. It is 
engineered for 
short-range applica 
tions where depend 
ability and conveni 
ence of use are 
essential. Precision 
circuit and durable 
construction provide 
extremely low main 
tenance and trouble 
free operation! 

@ Fully transistor- 
ized printed 
circuit 

@ Crystal- 
controlled 
superheterodyne 
receiver 

@ Crystal- 
controlled 
transmitter 

© Long battery life 


e 4 
7. 


MODEL HR 
Hardhat with built-in 
transceiver, antenna, 
earphones and mike 
High and low noise 
level models available 








A ) 
6.0 


MODEL BR 

Belt-clip transceiver 
and headset with built 
in antenna, earphones 
and mike. High and low 
noise level models 
available 


e For any single frequency between 20-55 


e No license required on 27 mc. units 


Let Seiscor Engineers analyze your short-range 


communications problems. 


Example: Special 


units have been designed into protective cloth- 
ing for crash-crew fire fighters. 

FIND OUT TODAY HOW TELE- 
PATH CAN IMPROVE YOUR SHORT 
RANGE COMMUNICATIONS! 


Write for 


complete 


information on 


versotile TELEPATH communications 


A DIVISION OF SEISMOGEAPH SEAVICE CORPORATION 


EXPORT DEPT. 





ERMINAL RADIO 
INTERNATIONAL, LTD 


240 WEST 17th ST 


Cable 


TRILRUSH, N.Y 


NEW YORK 11, WN 
N.Y., U.S.A 
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FERRITRONICS LTD. 

is a Canadian Company 
which supplies the 
Electronic Communica- 
tions' Industry with 
products of novel design, 
based on the use of 
Ferrites. 


The use of Ferrite pot 
cores, which ensure 
easily adjustable 

High Q LC Resonators 
with practically no 
leakage, permit 
production of 
miniaturized Electric 
Wave Filters and 
associated networks 

at reduced cost. 
Through the use of a 
new, Simple method of 
temperature compensa- 
tion, greatly improved 
frequency stability over 
extended temperature 
ranges is achieved. 


In addition, the high 
permeability of Ferrite 
cores has, for the 
first time, permitted 
the design and 
manufacture of extremely 
Simple Pulse and Wide 
Band R.F. Power 
Transformers that are 
flat within a frequency 
ratio of up to 1000/1 
with frequency limits 
up to 100 mes. 


FERRITRONICS LTD., offer 
you the benefits of 

many years of 
Professional Engineering 
experience. Our 
Engineering Staff have 
been working with 
Ferrites for the past 
ten years. 


In order to prevent 
unnecessary loss of time 
in answering inquiries, 
complete and accurate 
requirement data are 
essential. 


To enable us to suggest 
the most efficient and 
economical design to 

fit the application, 
write for a specification 
check list without 
obligation. 


FERRITRONICS LIMITED, 
157 Willowdale Avenue, 


Willowdale, Ontario, Canada 
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New products | 
at the show 


| 


Printing machine 115 
Rejafix 555, Mk II high speed rotary | 
printing machine is designed for mark- 
ing and printing cylindrical articles, | 
either straight-sided or slightly tapered, 
made of many different materials. Dia- 
meters from 3/16 inch up to 1% inch 
can be accommodated. Lengths may be 
up to 5 inches on the standard ma- 
chine, but longer articles can be handled 
with the aid of special guides. Direct | 
printing with rubber stereos is used on | 
this machine. 
Barnard Stamp & Stencil Ltd. Booth 32 


Sonic spectrum | 
analyzer 116 | 
Panoramic Radio Products sonic spec- 
trum analyzer model LP-1A_ “quick- 
look” helps locate and evaluate discrete 
or random signals by scanning the en- 
tire spectrum logarithmically from 40 
cps to 20 ke. Once every second it 
automatically separates, measures and 
plots the frequency and voltage of 
waveform components on the calibrated | 
X and Y axes, respectively, of a long 

persistence 5 in. CRT. 

For very detailed analysis, linear seg- 
ments 40 to 5000 cps wide, centerable 
between 0 and 20 kc, may be magnified 
on the screen. 


Whittaker Electronics Ltd. Booth 46 


Sine wave 

inverters 117 
Power Sources, Inc., Sineverter solid 

state sine wave inverters offer complete 


protection against short circuit, open cir- 
cuit or overload. Input voltages (dc) for 
the four models are: PS3200 (23.5-28.5 
volts), PS3201 (23.5-28.5 volts), PS3202 
(47-58 volts), PS3210 (105-130 volts). 
Sine wave output voltage of all four 
model is 117 volts, 60 cps., +1%. Out- 
put power (kva) is 0.25, 0.50, 1.0 and 
1.0 respectively. 


E. G. Lomas Booth 45 


Oscilloscope with 
plug-ins 118 
Analab type 1100/700 oscilloscope is 
a combination of the type 1100 cathode 
ray tube indicator unit and the type 
700 dual-channel plug-in. The type 1100 
has identical X and Y amplifiers and 
frequency response in de to 500 Kc, +3 


db. Sensitivity is 40 mc/cm; 400 mv! 


Stromberg-Carlson 


“TELEPHONE QUALITY” 


« 
‘ 


. available immediately for any 
part of your operation that depends 
on electromechanical switching. 

Proven by many years of meeting 
the exacting requirements of the 
telephone industry, these twin-con- 
tact relays of unsurpassed reliability 
are available in many types. The 
following are representative: 

Type A: general-purpose relay with 
up to 20 Form “A” spring combina- 
tions. This relay is excellent for 
switching operations. 

Type B: a gang-type relay with up 
to 60 Form “A” spring combinations. 
Type BB relay accommodates up to 
100 Form “A” springs. 

Type C (illustrated): two relays on 
the same frame. A “must” where 
space is at a premium. 

Type E: has the characteristics of 
Type A relay, plus universal mount- 
ing arrangement. Interchangeable 
with many other makes. 

Complete details and specifica- 
tions on all Stromberg-Carlson re- 
lays are contained in our new relay 
catalog. Contents include: spring 
combinations, table of equivalents, 
contact data, variations and special 
features, plus complete mounting 
and cover information. 

The catalog is available on request. 


Exclusive Canadian Representatives. 
HACKBUSCH ELECTRONICS 
LIMITED 23 Primrose Ave., Toronto 4 


sc 


iS: a division of General Dynamics Corporation 
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o 
PREM-0-RAK 
BALL-CORNERED 
MODULAR 
TRANSMITTER 
RACKS 


22” and 252” DEEP FOR 
STANDARD 19” RACK PANELS 


Designed for MULTIPLE INSTALLA- 
TIONS and for use with PREM-0-RAK 
CONSOLE SYSTEMS. 


RIGIDLY CONSTRUCTED + Frame made 
of 14 gauge steel * Panel Mounting 
Angles 3/16” thick * End Panels and 
Doors made of 16 gauge steel. 


One of the unlimited 
variety of arrangements 
made possible with 
standard, flexible 


‘| CONTACT YOUR 
} DISTRIBUTOR 

or SEND FOR 
FOLDER S-160A 


PREMIER 
METAL HOUSINGS, LTD. 
5810 SMART AVENUE, MONTREAL 


For further information mark No. 75 
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full scale. 

The type 700 dual-channel plug-in 
with null readout of amplitude and time 
has a sensitivity of 100 uv/cm; 1 mv 
full scale (10 cm) with full bandwidth. 


Amplifiers are calibrated from 1 mv full 
scale to 200 v full scale with 17 steps. 
Sweep speeds are calibrated from 1 
usec/cm to 50 sec full scale with 5 to 
1 calibrated expansion. 


Radionics Ltd. Booth 17 


Wire spring relay 119 

Series WQA wire-spring relays are 
designed to transfer up to 50 circuits 
quickly for 100 million or more opera- 
tions without adjustment. A card, activ- 
ated by armature movement, operates 
all moving wire-spring contacts simul- 
taneously and independently. The move- 
able springs are aligned and anchored 
in a molded assembly, and the station- 
ary springs are aligned by a plastic 
comb. 

The WQA is available in one, two, or 
three levels of contact assemblies, with 
up to 17 Form C combinations each 
Other forms may be obtained by special 
order. Operating voltages range from 6 

» 220 v DC. The largest contact pile-up 
(51) requires less than 4 watts operating 
power 
Automatic Electric Sales 


(Canada) Ltd. Booth 4 


Frequency divider 

and clock 120 
Hewlett-Packard model 113AR_ fre- 

quency divider and clock permits adjust- 

ment of frequency or time standards for 
absolute accuracy by affording 

precise time comparisons. with 


greater 
more 


» 


standard time signals broadcast by 
WWYV and other stations. The 10 usec 
time comparison capability of the 113- 
AR results primarily from the use of 
(1) a directly calibrated precision re- 
solver as a time reference control, and 
(2) a jitter-free optical gating system. 

Atlas Instrument Corp. Ltd. Booth 11 

(Continued on page 92) 


OCTOBER = 1960 





MILGRAY DELIVERS 
TEXAS INSTRUMENTS 
SEMICONDUCTORS 
TOMORROW! re 


Off-the-shelf delivery in 

quantities of 1 to 999 at a 
prices. Tl Semiconductors arrive 
faster from: 

Milgray/New York 

136 Liberty St., New York 6, N. Y. 
REctor 2-4400—TWX NY1—4013— 


‘FAX-FQF Zenith numbers in leading 


industrial areas. 
For further information mark No. 65 
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**DRESSES-UP”” your panels, switch- 
boards, other products. 


[66 
K panel meters 


MODERN DESIGN 
IMPROVES 


END PRODUCT 
APPEARANCE 


Now, General Electric’s BIG LOOK 
panel meter styling can help im- 
prove the appearance of your 
switchboards, panels and _ other 
equipment. BIG LOOK styling is 
the result of careful planning, de- 
velopment and field testing. It 
represents more than 28 years of 
General Electric leadership in crea- 
tive panel meter design. 

Now, BIG LOOK panel meters 
are available in your choice of seven 
attractive color windows to comple- 
ment the appearance of your 
products or equipment. 


For the complete AC and DC" 


BIG LOOK panel meter story just 
contact your nearest C-G-E Sales 
Office, or distributor. 


INDUSTRIAL PRODUCTS DEPARTMENT 
CANADIAN GENERAL ELECTRIC 


COMPANY LIMITED 
448W-260 
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at the show 


Sweep signal 
generator 121 
FXR, Inc. sweep signal generator 
model X775A has age which provides 
a means of measuring the reflection co- 
efficient of microwave components by 
direct oscilloscope presentations. The 
RF power source of the instrument is 
an electronically-swept permanent mag- 
net type bwo tube. A built-in age am- 
plifier can be used with an external 
detector to provide an almost flat ref- 
erence source (+0.5 db) over the fre- 
quency range from 8.2 to 12.4 Ge. In 
this manner reflectometer measurements 
can be made without the use of a ratio 
meter. Output power is adjustable con- 
tinuously from 0 to 20 mw, minimum, 


and the resolution or sweep rate is ad- 
justable continuously from 0.3 to 300 
Ge. 


Radionics Ltd. Booth 17 


UHF amplifier 122 

Huggins Laboratories, Inc. UHF-band 
amplifier type HA-58 is electrostatically 
focused and has an output of | watt. 


This tube won an award for Industrial 
design at the 1960 Wescon show. 
Radionics Ltd. Booth 17 


Fasteners 123 
Series 12F sub-miniature quarter-turn 
fasteners have been designed for use 
where clearances are extremely limited. 
Receptacle is only 0.285 in. wide, 0.680 
in. long, and 0.102 in. high. They can 
be used to hold covers, panels, com- 
ponents and sub-miniature assemblies. 
Camloc Fastener Corp. Booth 42 


Don't miss this opportunity of 
hearing Dr. R. L. McFarlan, 
president of IRE for 1960. He 
will be guest speaker at the 
IRE Communications Sympos- 
ium luncheon, Friday, Nov. 4, 
Queen Elizabeth Hotel, Mont- 
real, 





complete line of 
ceramic 
capacitors for 
transistor 
circuits 


is part of 
the most 
complete line 
of ceramic 
capacitors 


Centralab 


available for fast local 
delivery in industrial 
quantities at factory prices 
from your Centralab 
industrial distributor 


Write to CENTRALAB for the names of 
our industrial distributors in your area, 
They carry the full line of CENTRALAR 
ceramic capacitors -high voltage, buf- 
fers, trimmers, feed-thrus, temperature 
compensating as well as low voltage 
units for transistor circuits, 


P.O, BOX 400, AJAX, ONTARIO 
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Storage 
oscilloscope 124 


Skiatron storage oscilloscope model 
SKI100I1 is a general purpose laboratory 
oscilloscope with storage capabilities. 
Recurrent or transient signals are stored 
on the Skiatron Dark Trace tube. Fre- 
quency response of the vertical channel 
is DC to 10 ke, +3 db. Deflection 
factor at full gain is 33 mv/cm. Fre- 
quency response of the horizontal chan- 
nel is DC to 10 kc, +3 db, and de- 
flection factor at full gain is 0.5 volts 
per cm 


Whittaker Electronics Ltd. Booth 46 


Noise source 125 


Therma-Node noise source generates 
noise by heating a resistive element. 
The element is contained in the noise 
head and is heated to 2200 K, gener- 
ating sufficient noise power to provide 
noise-figure measurements up to 10 db 
at an accuracy of +0.1 db over a fre- 
quency range of | ke to 1000 Me. 
Availabie as an optional extra is an 
interchangeable, low frequency noise 
head covering the range of | ke to 400 
Mc 
Kay Electric Co. Booth 25 


(For more news of products see page 94) 


AN/URA-23A 


2 


OCDM APPROVED 
ITEM T-32, T-32 CW, T32 SSB 
BULLETIN 195C 


TRANSMITTING 
MODE 
SELECTOR 


The TMC Model SBE, Transmitting 
Mode Selector, is a universal exciter 
permitting the transmission of any 
intelligence on Single or Double 
Sideband, with or without carrier. 

2 to 32 mc., continuous band- 
switched. Transmission may be 
simultaneous or independent of 
intelligence on either upper or 
lower sideband. 


(CANADA) LTD. 





TECHNICAL MATERIEL RR. = 5, 


CORPORATION OTTAWA, \ 
MAMARONECK, N.Y ONTARIO, CAN \ 
oe 
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the NEW, fimerican Beauty 
BANTAM ‘‘X”’ series 





Ya" TIP 


Designed with 50 watt input, these fine Shown 
soldering irons will give greater productiv- shapes and tip-size irons 


ity and do industry's most exacting solder- 


below are other 


available in the BANTAM 


ing jobs easier, faster, better. SLOTTED "X" series. 


STAINLESS STEEL CASINGS MAKE 
THE HANDLES REALLY COOL, ending 
operator complaints. There’s no waiting 
or fumbling with these light, flexible tools 
—they’re always ready. American Beauty 
soldering irons are known the world over 
for their dependability, durability and 
efficiency. Learn more about these fine 
soldering tools today. 





y ERED CONNEC 
%" °U Can't peat A SOM "On 
TIP WRITE FOR DESCRIPTIVE CATALOG SHEET. FORM NO. 222 


AMERICAN ELECTRICAL HEATER COMPANY 


DETROIT 2, MICHIGAN 
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ALL Dicits send for this 


CAN BE 
ai OGITAL 


Any ME READOUT a 
featuring Electronics 


ONE-PLANE PRESENTATION Catalog 
Series 10000 


. We 
American Beayty 


\ 


Cord 


you save 50% on Top- Quality 
Test Instruments 
Ham Gear 


KITS AND WIRED 


for professional and home use 


Hi-Fi e 


TEST INSTRUMENTS 
Over 1000 battery eliminators 
firms throughout bridece testers 
PRICE the world in just a decade boxes . 
few years prove electronic switc 
COMPLETE flyback tester 


unprecedented oscilloscopes 


probes 
$ 00 acceptance of signal and 
IEE digital sweep generators 


tube testers 
QUANTITY PRICES readouts. transistor tester 
ON REQUEST vacuum — 
° . voltmeters 
Binary-To Decimal WRITE TOOAY FOR volt-ohm- 


Decoders Available. compLete sPEcIFICATIONS milliammeters 


HI-FI 

stereo and monaural 
tuners 

preamplifiers 

power amplifiers 
integrated amplifiers 
speaker systems 


HAM GEAR 

cw transmitter 
modulator-driver 
grid dip meter 
OVER 2 MILLION 
EICO instruments in 


use throughout 
the world. 


LIFETIME service and calibration guarantee 


Raperannaeenees Ge griusipes olttes IN STOCK at your neighborhood EICO dealer 
‘ Send now for FREE catalog. CEE-10 


— ae ‘ ye . 
shatth Motyrees. Avenue 
For further information mark No. 57 
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New products—cont. 
wey Crystal oven 126 
RI PPLE Crystal oven type C-PSA-101 employs 
the advantages of the snap action ther- 
mostat in a multiple cavity design ca- 
pable of precise temperature control and 
TRANSISTORIZED having the following features: Tempera- 


POWER SUPPLIES ture cycling, +0.05 deg. C maximum 
from —55 C to within 15 C of oper- 


The 120 Series ating temperature; Control temperature 


REGULATION 


Quan- Tech's 120 Series units are transistorized, low-voltage slope—change in control temperature is 


d-c power supplies featuring low ripple and closely regulated output. 


Regulation is to within =0.01% or + 3 mv for line or load. All electronic circuitry protects . 
each unit from overload or short circuit—recovery is immediate when the fault is removed. ' 
Valuable equipment connected externally is protected by presetting current levels of any of ¥ 
the 120 Series. Provisions for remote error sensing are also incorporated. Where reliability ns 
rates equally with versatility—look to the 120 Series by Quan-Tech. Write for technical details. 

SPECIFICATION HIGHLIGHTS less than 0.003 C per degree C change 


in ambient; Maximum demand power is 
Price 10 watts: Warmup is less than 20 min 





Output Range DC Regulation Ripple 
Volts Amps Line Load mv RMS ail = 
0.1-15 0-5 =0.01% or 3 mv +0.01% or $475. utes at 55 C with 10 watt heater. 


0.1-36 0-3 =0.01% or 3 mv +0.01% or Croven Ltd., Whitby, Ont. 
1-50 0-2 +0.01%or 3mv +0.01% or | 
=0.01% or 3mv  +0.01%or 3n 5S 645. Miniature 

Also Available connectors 127 
+0.25% or +25 mv = 95. | Min Rac 17 is a new family of minia 
+10 __ 0.1% or +10mv 1 ) ture rack and panel, cable to chassis and 
=10 mv =0.1% or = =10mv_ 1190. cable connectors. They use modified Poke 
£0.1% _of £10 mv_ Home contacts, allowing fast solder. or 

~0.25% or =25 mv ( ‘ 
=0.1% or 10 mv =0.1% or 10m my a — crimp assembly of contacts to leads out 
2a =0.1% or 10 mv - side the connector, and removal or re 
Units are available for bench or rack mounting hana a oe SC a 2 
circuitry. Temperature range is 0 F to 


230 F; current rating is 5 amps, available 


with 9, 15, 25, 37 or 50 contacts 


Amphenol Canada Ltd., Toronto 





Model 
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Fiuidizing powder 128 
Hysol 4517 epoxy fluidizing powde1 


Miceeeee CAPITOL has been developed for insulating and 


coating metal parts such as meter coils 


TTT % SWITCHES — The material, when applied in a vibra 
% are ad- : 


M apted to many variations fluidizer, provides a fast, economical 
~~ * of switching require- 
"ty ; ments and mechanical 
‘ef arrangements. They are 
manually operated units, 
Ro featuring selective con- 
a f trol of one or more 
- groups of circuit com- 
binations 
orerere? CAPITOL SWITCHES 
“yeervrws. F are a finely finished prod- 
uct, offering maximum 
ereeren x ‘ x1 
& reliability, with smooth 
mechanical action, All 
parts are non-corrosive 
diiiniiciSeh china ae srry AC method of building up a substantial thick 
Li TTT adie - roe es ees i ness (10 mils nominal) of insulation 


atau CAPITOL “swrrcnEs | "Hysol (Canaia) Ltd, Toront 


Illuminated single and 7 
multiple position switch-- Time base and 


es, interlocking push but- dc amplifier 129 
ton switches, push-lock, HRT-1 time base provides seven rates 
il ‘ push-release switches and 2 nee : h X-Y pl 
tele peene lever switches ol Sweep voltage for use wit a os plot 
TYPICAL ters. Rates are available from 0.5 milli 


; sh da ACATIONS volts per second to 50 millivolts per sec- 

i t est equipment control ond with 2% accuracy, which corre- 
: panels, intercommunica- *s . . 

tion systems, computer sponds to 2 seconds to 200 seconds for 

systems, TV and Radio 100 millivolts. By resetting the recorder 

ad Control systems, missile attenuator sweep, rates may be reduced 


4 control systems. , to 1.000 seconds. with some loss in lin- 
For information call cis ee rere 


or write earity. 


By rotating the panel selector. to D¢ 
THE had | Ol MACHINE co. Amp, the unit becomes a multi-purpose 
| chopper stabilized dc amplifier. It can 


36 BALMFORTH AVE., DANBURY, CONN. also be used with X-Y recorders as a 


Canadian JOHN R. TILTON LTD. _—_ Branch: JOHN R. TILTON Ltd. primary low level preamplifier or with 
. 51 McCormack Street 4927 Jean Brillant Ave. salvanometer 0-1 ma recorders 
Representative: Toronto 8, Ontario, Canada Montreal 29, Que., Canada g B. H. McGreg 1 
TEL: ROdger 9-1129 TEL: REgent 1-0725 . H. McGregor, toronto. 
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ATTENTION! 


Look for CEE’s 
December feature report... 


ELECTRONICS... 
INDUSTRY’S 

TOOL OF 

THE FUTURE 


“What’s ahead for electronics in Canadian in- 
dustry?” . . . “What are the problems in selling 
new techniques?” . . . “What are the economic 


factors faced by the user?” 


In its December issue, Canadian Electronics 
Engineering will attempt to answer these ques- 
tions. Authoritative, well-illustrated articles writ- 
ten by leaders in Canadian industry will review 
available knowledge, report on most recent 


developments and peer into the future. 


Don’t miss this important issue — whether a 


reader or prospective advertiser. 


CANADIAN 
ELECTRONICS 
ENGINEERING 


A MACLEAN-HUNTER PUBLICATION 


481 University Avenue, Toronto 2 








HOLD LINE VOLTAGE STEADY 
WITH 


STEDIVOLT 


A.C. LINE 
VOLTAGE REGULATORS 
Stedivolt Line Voltage Regulators 
ensure 0.5% reguiation accuracy for 
line variations up to + 20%, with 
no wave distortion; no relays. 

Single Phase or Three Phase 
2 KVA to 100 KVA 
Models for every application 
Write for Stedivolt Bulletin 
and Price List 


Made in Canada by 
GEORGE KELK LIMITED i<Ee) kK 


5 Lesmill Road Don Mills, Ont. 








Now Ward Leonard Distributors 
SOLVE YOUR SERVICE AND 
SUPPLY PROBLEMS 


Ward Leonard has appoint- TORONTO 
ed selected radio parts dis- ucvasedts 
Supply Co. Ltd. 


tributors to represent theit a 


full line of resistors Supply Limited 
Canadian Electric 


Price bulletins are available Supply Co. Ltd 
from each authorized dis- MONTREAL 


Canadian Electric 
Supply Co. Lid. 


tributor. Your local rep- 


resentative assures you of 
OTTAWA 
Wackid Radio 


Television Laboratories 


immediate stock availability, 
expert guidance in the selec- 


tion of correct components 
NORTH BAY 


and good service facilities 
S Johnson 


close to you. He can also Electric Supply 
assi ) i ade-to- » 
issist you with made-to-order HAMILTON 


Western Radio 
Supply Co. Ltd. 


components in some cases. 


For information on any of P.B. Electronic 
Supply Limited 
our products contact your 

KITCHENER 
McDonald 


Electric Co. Ltd. 


nearest Ward Leonard dis- 


tributor or write to: 


WARD LEONARD 


OF CANADA LIMITED 


6007 


Resistors @ Rheostats @ Relays @ Motor Controls @ Dimmers @ SAFT 
Batteries 7 Barkelew Switches Kenco Pumps . Loadbonks 








For further information mark No, 60 on Readers’ Service Card 
CANADIAN ELECTRONICS ENGINEERING OCTOBER 1960 


For further information mark No. 98 on Readers’ Service Card 





? never seen a 
’ SUB-MINIATURE 
switch 
as mighty 
as this 


BIG switch performance in sub-miniature size 


« 
e 
Sees, 
®eeeceeccce 


> Rated 10 amps 30 V.d-c. inductive 
+ (L/R- .026). Consistently more 
& 


e than 20,000,000 cycles 


es e 
Pees, ce 
Pes 
ACTUAL 
SIZE 


NEW LICON’ TvPE 16 SWITCH measures only 
25/32” long and %” thick but packs quality and depend- 
ability never before achieved in sub-miniatures. With 
characteristics found only in much larger precision 
switches, the Licon Type 16 is ideal for aircraft safety ap- 
plications, has performance and size vital to guided mis- 
siles. Passes Navy 1300 G shock test . . . exceptionally 
shock and vibration resistant even near the trip point. Its 
new switch mechanism with stainless steel springs avoids 
early fatigue and provides the advantages of double break 
contacts with wiping action in a wide range of movement 
differentials and operating forces. 

WRITE FOR 

FREE LICON TYPE 16 

SWITCH BULLETIN 

Engineering data, characteristics, 

modifications . . . write for 

complete information on the new 

Licon Type 16 Sub-miniature 

Switch today. 


NOW MADE IN CANADA 


SWITCHES AND CONTROLS Exclusive Sales Agents 
DIVISION OF CONSTELLATION 
CANADA ILLINOIS TOOLS LTD. CORPSES CTD. 
136 Tower Drive, Toronto 
67 Scarsdale Road 


17041 Omega Place 
Don Millis, Ontario St. Genevieve, Montreal 
LI-A 
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Shown above are some of the many 
Rogan knobs available from 
stock molds. Fast delivery. 

Special shaft holes at nominal cost. OR 


Send for details and catalog. UNV EO eae ae) 


ROGAN 10 
BROTHERS YOUR OWN DESIGN 
8021 N. Monticello * Skokie, Illinois 
AMERICA’S FOREMOST MOLDERS AND BRANDERS OF PLASTIC KNOBS 
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FROM STOCK MOLDS 





SILICON RECTIFIERS 


all 
steel 
construction 


higher 
mounting 
torque 


superior 


corrosion 
contact 


provides 
reduces 


construction 


SYNTRON'S exclusive all steel 
contact and 


higher mounting torque, superior 


corrosion. Maximum ‘mounting torques 50-100 inch Ibs. 


Their 100% welded case, with no blind solder connections, 


assures positive contact, greater efficiency and long 


reliable life. 


Write for complete technical data or 
contact your nearest SYNTRON Sales Engineer 





SYNTRON (CANADA) LIMITED 


928 Queenston Road Dept." F” Stoney Creek, Ontario 
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REFERENCE 


BROCHURES 


FOR SPECIAL 
APPLICATIONS 


This series of four-page bulletins has been planned to assist the 
engineer in determining the proper wire or cable for particular 
applications, and to help in writing specifications. The brochures 
are entitled: 

1000°F CABLES TELEVISION CAMERA 


CABLES AND AUDIO 
SILICONE RUBBER CABLES 


— MULTICONDUCTOR 
HIGH (VOLTAGE) CABLES 
PERFORMANCE CABLES ELEVATOR CONTROL 


GOVERNMENT CABLES 
SPECIFICATION CABLES COAXIAL CABLES 





These brochures and samples of the cables will be available at 
BOOTH NO. 16 at the I.R.E. Symposium. If you cannot be there, write 


to us regarding your wire problems. 
HAMILTON 
BOSTON INSULATED WIRE AND CABLE CO., LTD.| ‘pyrapio 
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CABLE MARKING (ANEW... From BELLING & LEE England 


SUB-MINIATURE COAXIAL 


PREVENTS ERRORS | PLUGS AND SOCKETS 

















() aco) 


1x3L9 sis) 

















) FOR ALL MINIATURIZED EQUIPMENT 
SAFELY AND PERMANENTLY Specially designed for speed and economy in miniature 


FEATURES 


@ MARKS @ COLOR CODES ae... Se «> 
e BINDS @ INSULATES erp 


3. 50 Ohms impedance 
@ TEMPERATURE RATINGS UP TO 300 C 4. Teflon insulation 
Send today for samples and catalog Compiete information and brochures showing how Belling 
& Lee Sub-Miniature co-axial plugs and sockets can help 
you are available from 


HELLERMANN CANADA wv. § ASTRAL ELECTRIC CO., LTD. 


PRETEEN SOAS, SCARSCRCESR, GiN., ON Watt" 44 DANFORTH ROAD, SCARBOROUGH, ONTARIO 
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foremost in design and performance 


© RADIO 


HF, VHF AND UHF EQUIPMENT FOR FIXED 
AND POINT TO POINT SYSTEMS 


AM AND FM VHF MOBILE SYSTEMS 
PORTABLE LOUDSPEAKING EQUIPMENT 


PYE CANADA LIMITED 


Head Office: 84 Northline Rd., Toronto 16 
See us at Booth 40, IRE Communications Symposium 


For further information mark No. 77 on Readers’ Service Card 


OHMITE 


INDUSTRY-PREFERRED COMPONENTS 


Now 6 Sizes! 


Molded Precision Resistors 
(wire-wound, power-type) 





aa 





NEW 1-WATT, Size A 











=. 000+ 
NEW 1-WATT, Size B 


42n™MIE 
— 7196008 
: oe = 
5-WATT ’ 


— ——— EE i New 10.5 db Corner Reflector 
To WATT li i PLAN TO SEE THE LATEST 
Tolerances: 0.1%, 0.25%, 0.5%, 1.0% and 3.0%. MODELS OF 


Resistance values: 1-50,000 ohms, 


depending on size. 
Many stock cg Wriee for Bulletin 153B. ANTENNAS and DU PLEXE RS 
OHMITE MANUFACTURING CO. at Booth No. 44 


3623 Howard St., Skokie, III. 
Queen Elizabeth Hotel, Nov. 4-5, 1960 























RESISTORS RELAYS TAP SWITCHES RHEOSTATS R.F. CHOKES ’ . ‘ 
TANTALUM CAPACITORS . VARIABLE TRANSFORMERS. DIODES Sinclair Radio Labs Lid. 


A. C. Simmonds & Sons, Ltd. C. M. Robinson & Company Box 179, Downsview Ontario 


100 Merton Street 1550 Erin Street 
Toronte 12, Ontario, Canada Winnipeg 3, Manitoba, Canada | 
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The most complete 
and comprehensive 


Electronic 
Buyer's Guide 


) me at oe 
RADI O 


1961 CATALOG 


Your guide to the ONE-CALL, ONE STOP supply 
of ELECTRONIC COMPONENTS & EQUIPMENT. 


% Complete Stocks 
% Overnight Delivery 
% OEM Prices 


Write today for your FREE catalog to: 


LAFAYETTE RADIO 


110 Federal Street, Boston 10, Mass., U.S. A. 
HUbbard 2-7850* 
TWX-BS447U FAX-FXR 


*In Montreal, Toronto, Ottawa and Hamilton 
call ZENITH 8-1900 
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ly 


TYPE SM 


& 
small... but ni 


SUB-MINIATURE 





COMAR'S 





Less than an inch tong Weighs tess than “% oz. 


big relay performance 


in crystal can size 


A high precision, efficient sub-miniature 
relay. Constructed to withstand severe vibration, 
heavy shock and temperature extremes. 
For control systems, missiles, computers, 
aircraft and similar applications requiring 
miniature size and dependable performance. 


A ELECTRIC COMPANY 
( 0) | A R 3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


RELAYS 's 
In Canada: Desser E-E Ltd., 441 St. Francois Xavier St., Montreal. 
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the antenna 
specialists co. 


HIGH GAIN MODELS 
(130 - 174 Mc) 


ASP-177 DETACHABLE LEAD 

(%," 100 3 DB gain doubles transmit- 
Ya wave length ting power. Receiver be- 
an soll comes 1.56 times more 
sensitive (4 DB) thus increas- 
ing range. Solderless, weath- 
er-tight mounting unit fits in 
¥," rooftop hole. Sealed, 
tamperproof transformer. 
Includes 12’ RG-58/U cable 
and PL-259 connector. 


ASP-202 Conversion Adaptor 
For ASP-177. Used with ASP-177 
high-gain antenna to convert from ex- 
isting %” hole G.E., R.C.A. and ASP- 
201 Y%4 wave length roof top antenna 
to Y2 wave high-gain antenna. 











Kit to convert 
roof top antenna 
to HIGH GAIN 


? ASP-203 
ASP-201 


Ve wave length 
antenna 
(%” hole) 
Converts existing G.E., 
R.C.A. and Antenna 
Specialists ASP-201 an- 
tennas (34" hole) to 2 
wave length. Antenna 





construction and fea- 
tures are same as ASP- 
177. lead is not in- 


cluded. 
Mounts in 3%” hole. Pat- 


ented roof top antenna, 
same as |. P. C. (Dan- 
bury Knudson). Has snap- 
in split finger mounting 
Conversion Kit. Same | sleeve for fast installa- 
as ASP-203 except tion. Provides quick, 
solderless lead connec- 
tion at antenna. Lead is 
not furnished. 


ASP-201L 

Same as ASP-201 except 
includes 12’ RG-58/U 
cable and PL-259 con- 
nector. 





ASP-206 


converts Motorola an- 
tenna to Y wave 


length high-gain. 











PAYETTE RADIO LIMITED 


MONTREAL 


730 ST. JAMES W. . 
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For Electronic Applications 


RELIABLE 
General Electric Inductrol” 
Induction Voltage Regulators 


General Electric’s complete line of 50-; 
elt Dome bole ME a0) brontcel (mp Geletblelauc)Mbas:artt-tne) a 
gives you extra values in reliability and 
compactness. In ratings up to 600 volts, 
750 load kva—single phase, and up to 
2000 load kva—three phase, you get these 
special features: 


© SIMPLE, NO-BRUSH DESIGN—fewer mainte. 
nance problems. 


© HIGH SHORT-CIRCUIT STRENGTH—will with- 
stand up to 25 times normal current, for 
2 seconds. 


© HIGH OVERLOAD CAPACITY —will withstand 
up to 100% overloads for one hour. 


© HIGH EFFICIENCY —97 % to over 99% at full 
load. 


* NO HARMFUL WAVEFORM DISTORTION. 


* ECONOMICAL, COMPACT ee 
less floor space. 


© DRIFT-FREE CONTROLS —voltage automatically 
held to + 1% bandwidth. 


FOR FURTHER INFORMATION, call your local 
Canadian Géneral Electric Sales Office, or 
write: Section 457-03A, Canadian General 
Electric Co., Ltd., Power Transformer Sales, 
P.O. Box 601, Guelph, Ontario. 


*Registered trade-mark of General Electric Company 


G2 8 8 Boe oe Oe On 


2) VOLTAGE REGULATORS 


Apparatus Deperment 
CANADIAN GENERAL ELECTRIC 
COMPANY LIMITED 
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PRODUCT 
THE MONTH 


SERIES 8 PHOTORELAY 


THE SERIES 8 PHOTORELAY is a 
reliable, simple, low-cost photo- 
electric control combining a 
Sigma relay and light sensing 
device in a compact package for 
use in flame-out controls, auto- 
matic bottle washing equipment, 
elevators, toys, and conveyers, 
etc. Various mounting styles 
and combinations of relay and 
photocell, both AC and DC, 
may be specified. 


AVAILABLE FROM 
WHOLESALE RADIO & ELECTRONICS 


LIMITED 
SUBSIDIARY OF ZENITH ELECTRIC SUPPLY LTD. 


66 ORFUS RD. e TORONTO 19 @ PHONE RU. 7-1271 

















SINCE 1904 
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. the complete Line of matching AC and DC Meters 
for original equipment and replacement applications 
for quality in appearance and function. Get accuracy, 
readability, and reliability; plus economy. Specify 
HOYT Electrical Instruments—compatible components 
for production, research, and test requirements. 


Moving coil, rectifier, and 

repulsion types available in 

a wide assortment of sizes, 

ranges, cases, shapes, and 

colors; some with parallax- 

free mirror scales—all with 

standard mounting dimen- 

sions. Also, custom design- 

ed (including 50-2000 

cycle applications) to the 

most exacting  specifica- 

tions. a 
Prompt Delivery — M/A Transparent 
Forms mailed on day of Polystyrene 
shipment. Write Export Manager for 
new illustrated brochure with 


descriptions, engineering data, 
and moderate prices. 


Service Facilities—strategi- 
cally located in Canada. 


Model 1060 


at ELECTRICAL INSTRUMENTS 


BURTON-ROGERS COMPANY 
Sales Division — Dept. CE 
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Bendix “PYGMY” Electrical Connectors 


Gold Plated Contacts 
Closed Entry Sockets 
Resilient Scinflex Insert 


Alumilite or Cadmium 
Piate Finish 


Two Quick Disconnect Cou- 
plings—Double Stub Quick 
Action Thread or Three- 
Point Bayonet Lock 


Light Weight 
Small Envelope Size 


Maximum Serviceability 


Can be pressurized to current 
MIL-C-5015 specification 


High Strength Aluminum 
Shells 


Variety of Styles Available— 
General Duty, Environmental 
Resisting, Potting Types, Jam 
Nut Receptacles, Hermeti- 
cally Sealed Receptacles 


Wide Choice of Insert Pat- 
terns (1 to 55 contacts) 


Designed especially for minia- 
turized Electronic Equipment 


For further information mark No. 21 on Readers 





PBX SUPPLY 


MODEL RTS-1 


Features ringing, talking and signalling 


outputs with improved efficiency and regu- 


lation plus increased capacity in much less 


space. 


IMMEDIATE SHIPMENT FROM STOCK 


Write for further details to: 


v 


th 


CANADIAN ) 


PYLON ELECTRONIC DEVELOPMENT company, ltd. 


Communications Systems and Equipment 


161 CLEMENT ST., 


VILLE LA SALLE, 


MONTREAL 32, 


QUE. 


New “PYGMY” Connectors 
for Miniaturized Electronic 
Equipment Installations 


Although the newly developed “Pygmy’ 
line of miniature electrical connectors 
is approximately one third smaller in 
size and weight than the standard 
Bendix* AN connector, they provide 
the same outstanding qualities of 
serviceability, reliability 
and resistance to vibration, moisture 
and corrosion for which all Bendix 
connectors have become world famous. 

If you have an application for mini- \\ 
aturized electronic equipment requir- 
ing lighter and smaller connectors than 
standard AN types, you'll find Bendix 
“Pygmy” connectors the best possible 
solution. Write for complete detailed 
information to: 

The Canadian Affiliate of 
THE BENDIX AVIATION CORPORATION 
*REG. U.S. PAT. OFF 


AVIATION 7 ELECTRIC 


timsvitreo 


200 Laurentien Bivd., Montreal, P.Q. 


Branch Plant: 
Aviation Electric Pacific Limited, Vancouver Airport, Vancouver, B.C: 


ruggedness, 
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There’s a 

small, compact 

ARROW-HART SWITCH CONTROL 
for every electronic application! 


Arrow-Hart offers a com- 
plete range of quick make, 
quick break switches for 
radio and electronic equip- 
ment and all your small 
motor control requirements. 
Send for your copy of the 
new, illustrated Bulletin Z-12 
today. 


ARROW-HART & HEGEMAN 
(CANADA) LIMITED 
INDUSTRY STREET, TORONTO 15, ONTARIO 


7365 MOUNTAIN SIGHTS, MONTREAL, QUE. 
Quality MOTOR CONTROLS © WIRING DEVICES © APPLIANCE SWITCHES 





6004 «, 
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The widest choice of “Off the Shelf” 


BARRIER TERMINAL STRIPS 


available in Canada! 


TAKES UP TO 6 CONNECTIONS 
PER TERMINAL IN ANY DESIRED 
ARRANGEMENT 


®@ Accepts all standard types of 
solderless connectors 
@ Lends itself to automatic and 


@ Base supplied in a variety of 
materials 
® Commercial ratings up to 30 


amps.—2500 volts 





500 SERIES 
C.S.A. APPROVED 


®@ Supplied with up to 31 
terminals 

® Accommodates a variety 
of connectors 

@ Terminals produced to 
customer specification 

@ Wide range of mountings 

® Commercial ratings up to 


30 amps.—4000 volts 


A WIDE RANGE TO 


CUSTOMER SPECIFICATIONS 


® Models with 3 standard 
types of soldered terminals 

@ Available as special con- 
figurations supplied for 
customer's own appili- 
cation 

®@ Commercial ratings up to 
30 amps.—2500 volts 


ph 
Write for H. B. Jones Division fone # 
Catalogue for detailed informa yy 


tion on Barrier Strips, Fanning ed SS 
nde “SS 


Strips, Plugs and Sockets, and = \ 
Terminal Panels ~~ ¥ 


) Th Thiam lt 


MAKER OF FASTENERS 


H. B. JONES DIVISION 


UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 


231 Gage Avenue North, Hamilton, Ontario 
Sales Offices: Hamilton, Toronto, Montreal 


For further information mark No. 96 on Readers’ Service Card 
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PLATINUM-CARBON EVAPORATION * 
Specially developed BRADLEY CARBON CORE OF = 
platinum cored 


carbon rods q SPECTROGRAPHICALLY 


PURE GRAPHITE 


Designed for high resolution 
shadow-casting 














For use in the standard 
carbon evaporation source 
fitted to “Speedivac” 12E6 
shadow-casting plant 


The body of the rod is spectrographically 

pure graphite having at one end a short 

core containing a mixture of finely pow- 

dered graphite and platinum (by weight | 

85% platinum and 15% carbon). Suitable 

film compositions are obtained by using 

a platinum carbon rod in conjunction 

with a plain graphite rod. Where a 

higher percentage of platinum is required, 

they are used in pairs. These rods can Model 
be fitted to the standard carbon evap- 12E6 
oration source supplied with “Speedivac” 

12E6 vacuum coating unit which has *Based upon the technique 
been specially designed for electron developed by D. E. Bradley. 


microscopy. 


EDWARDS HIGH VACUUM (canava) LIMITED 


Box 515, Burlington, Ontario 
In U.S.A.: Edwards High Vacuum Inc., 1920 Buffalo Ave., Niagara Falls, N.Y 





For further information mark No. 45 on Readers’ Service Card 


TRANSISTOR 
CHECKER 


The model TR-60 is an accurate and highly sensitive 
instrument for transistor testing in the laborator- 
ies, service shops, educational institutions and 
manufacturing plants. In contrast with the ordinary 
transistors checkers, it is possible to determine 
their characteristics directly without guesswork. 
The quantitative and qualitative results are ob- 
tained from the meter scales, eliminating the need 
of tedious computations. The scales are calibrated 
in current and voltage gain, collector cutoff cur- 
rent Ico. The instrument is also capable of check- 
ing diodes, rectifiers. 





WIRED $34.95 


STARK ELECTRONIC SALES CO 
AJAX 


ONTARIO 


For further information mark No. 92 on Readers’ Service Card 
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A High Frequency Broadband Vertical 
Radiator under test at our Waterloo Plant. 


From the smallest to 
the largest we are 
at your service... 


PRODUCTS include 


Rhombic, Dipole, Flat Top, 
Broadside Antennas, etc. 
Vertical Radiators, 
Microwave Towers, 
VHF-UHF Antenna Towers, 
Beacon Towers, etc. 

RF Switches, Insulators, 
Tension Springs, 

Ice Indicators, 

Rotary Beams, 

Pole Guy Kits, etc. 


For more information write 


The WIND TURBINE COMPANY 
of CANADA LTD. 


145 Lucan St., Waterloo, Ont., Canada 


U.S. Office . . . Wind Turbine Company 
West Chester, Pa., U.S.A. 


For further information mark No. 100 





Round-up: news and future events 





Defence school graduates first 
electronics trainees 


The first class of electronic special- 
ists graduated in August from the 
training course organized by the De- 
fence Systems Service Division of 
Burroughs Adding Machine Co. of 
Canada, Ltd., Toronto. All seventeen 
graduates are now at RCAF station 
Edgar, near Barrie, Ont., installing a 
Burrough’s data processing and com- 
puter system. 

Similar installations will be made at 
31 other radar sites, all of which form 
part of CADIN, the Canadian exten- 
sion of the North American air de- 
dense system. 

Men from the first class of gradu- 
ates will form the nucleus of a service 
group expected to eventually number 
356. 

A special achievement award went 
to Jim Aiken of Toronto, top man in 
the graduating class. 


J. L. Rapmund (left), general man- 
ager of Burroughs Adding Machine of 
Canada Ltd. presents special achieve- 
ment award to J. Aiken, top student. 
With them is E. H. McKeown, head 
of Defence Systems Service Division. 


IRE Section meetings 

Kitchener-Waterloo: Oct. 17; “Some 
control aspects of Canada’s first large- 
scale nuclear generating station,” by 
F. M. Foulks, Atomic Energy of Can- 
ada, Ltd.; University of Waterloo, 
8.15 p.m. 

Toronto: Oct. 24; “A bright radar 
display for air traffic control,” by Dr. 
T. W. R. East, Raytheon Canada Ltd.; 
Hart House, 7 p.m. Nov. 3; “The use 
of microwave to support a high alti- 
tude platform,” by Dr. R. L. McFar- 
lan, president of IRE. Dr. McFarlan 
is also prepared to answer any ques- 
tions on IRE policies and prac ices, a 
subject that never fails to provide 
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stimulating conversation with president 
McFarlan; Hart House, 7 p.m. (For 
more news, see page 52.) 


Montreal hi-fi show 

The 1960 Montreal High Fidelity 
Exposition, the second Canadian show 
to be held this year under the auspices 
of the Dominion High Fidelity Asso- 
ciation, will be staged in the Sheraton 
Mount Royal Hotel, October 12-15. 

Fifty or more exhibits of high fi- 
delity and stereophonic equipment will 
be housed in individual rooms on the 
first floor of the hotel and will be open 
to the public from 11.30 a.m. to 10.00 
p.m. daily. An admission charge of 
fifty cents is made and it is anticipated 
the attendance will reach the nine 
thousand mark. 

All equipment shown and demon- 
strated is required to meet qualifica- 
tions adopted by the association. 


Cali for papers 
Do you have a new engineering de- 
velopment you want to talk about? 


Maybe one of these meetings will be 


the place. 

1961 IRE International Convention, 
New York, March 20-23, 1961. Pros- 
pective speakers should send a 100- 
word abstract in triplicate, title of 
paper, name and address; a 500-word 
summary in triplicate, title of paper, 
name and address; an indication of 
the technical field in which the paper 
falls. Send these to Dr. G. K. Teal, 
Institute of Radio Engineers, Inc., 
1 East 79th Street, New York 21, N.Y. 
Deadline is Oct. 21, 1960. 

1961 Winter Convention on Mili- 
tary Electronics, Feb. 1-3, 1961, Los 
Angeles, Calif. Send 100-word ab- 
stracts and 500-word summaries to 
Dr. J. J. Myers, Hoffman Electronics 
Corp., Military Products Div., 3717 
S. Grand Ave., Los Angeles 7, Calif. 
Deadline is Nov. 15, 1960. 

Second Symposium on Engineering 
Aspects of Magnetohydrodynamics, 
University of Pennsylvania, Philadel- 
phia, March 9-10, 1961. Abstracts of 
papers should be sent to the following 
session chairmen not later than Nov. 
15, 1960. Communications and diag- 
nostics: C, B. Wharton, Lawrence 
Radiation Laboratory, Livermore, 
Calif. Flight applications: Dr. G. S. 
Janes, Avco Research Laboratories, 
Everett, Mass. Fusion: Dr. C. W. 
Little, Atomic Energy Div., Allis- 
Chalmers Mfg. Co., Milwaukee 1, 
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Wis. Power conversion: Dr. G. W. 
Sutton, General Electric Co., Missile 
and Space Vehicle Dept., Philadelphia 
24, Pa. 


COMING EVENTS 
October 


12-15 Montreal High Fidelity Exposi- 
tion, Sheraton Mount Royal 
Hotel, Montreal. 


1960 International Symposium 
on Engineering Writing and 
Speech, Hotel Bismark, Chi- 
cago. 


Symposium in Adaptive Con- 
trol Systems, IRE Garden City, 
LA. 


Computer Applications Sym- 
posium, Armour Research 
Foundation, Morrison Hotel, 
Chicago. 


Central Canada Broadcasters 
Association, Engineering Con- 
ference, King Edward Sheraton 
Hotel, Toronto. 


.Oct. 31-Nov. 2 Conference of Elec- 


trical Techniques in Medicine 
& Biology, Sheraton Park 
Hotel, Washington, D.C. 


November 


IRE Symposium on Communi- 
cations sponsored by the Mont- 
real Section of IRE, Queen 
Elizabeth Hotel, Montreal. 


on Space Instru- 
IRE, Washington, 


Symposium 
mentation, 
D.C. 


Power Industry Computer Ap- 
plication Conference, Chase 
Hotel, St. Louis, Mo. 


2nd_ Industrial Photographic 
and Television Exhibition and 
Conference, Royal Albert Hall, 
London, England. 


Defence production 
sharing 


In August, 1959, CEE pre- 
sented a feature issue on inte- 
grated defence production. Next 
month CEE will present a status 
report showing what has hap- 
pened during the past year, then 
take a look at what can be ex- 
pected during the coming year. 
Included will be feature articles 
on reciprocal approval agree- 
ment for qualification of elec- 
tronic parts, and preparation of 
instruction manuals on produc- 
tion sharing contracts. 
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Keep your reference shelf up 
to date this easy way. All 
advertisements, new products 
and literature in this issue 
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NOW! 


Constant output level 
Constant modulation level 
3 volt output into 50 ohms 
Low envelope distortion 


New -hp- 606A HF Signal Generator 


Here at last is a compact, convenient, moderately- 
priced signal generator providing constant output 
and constant modulation level plus high output 
from 50 ke to 65 MC. Tedious, error-producing 
resetting of output level and percent modulation 
are eliminated. 

Covering the high frequency spectrum, (which in- 
cludes the 30 and 60 MC radar IF bands) the new 


%) 606A is exceptionally useful in driving bridges, 
antennas and filters, and measuring gain, selectivity 
and image rejection of receivers and IF circuits. 
Output is constant within +1 db over the full fre- 
quency range, and is adjustable from +20 dbm (3 
volts rms) to —110 dbm (0.1 pv rms). No level 
idjustments are required during operation. 


SPECIFICATIONS 


Frequency Range: 50 kc to 65 MC in 6 bands 

Frequency Accuracy: Within + 1 

Frequency Calibrator: Crystal oscillator provides check 
points at 100 ke and 1 MC intervals accurate within 0.01 
from 0° to 50° C 

RF Output Level: Continuously adjustable from 0.1 yv to 
3 volts into a 50 ohm resistive load, Calibration is in 
volts and dbm (0 dbm is 1 milliwatt) 

Output Accuracy: Within + 1 db into 50 ohm resistive 
load 

Frequency Response: Within 1 db into 50 ohm resistive 
load ove entire frequency range at any output level 
setting 

Output Impedance: 50 ohms, SWR less than 1:1 at 0.3 v 
and below 

Spurious Harmonic Output: Less than 3 

Leakage: Negligible; permits sensitivity measurements to 
0.1 wv 


Amplitude Modulation Continuously adjustable fron 
0 to 100 

Internal Modulation: 0 to 100 

400 cps + 5% or 1000 cps + 5%. 
Modulation Bandwidth: Dc to 20 kc maximum 

External Modulation 0 to 100 sinusoidal modulatior 
de to 20 kc 

Envelope Distortion Less than 3 envelope distortion 
from 0 to 70 modulation at output levels of 1 volt 
or less 

Spurious FM: Less than 0.0001 or 20 cps, whicheve 

greate! 

Spurious AM: Hum and noise sidebands are 70 db below 
carrier 

Frequency Drift: Less than 0.005 or 5 cps, whicheve 
greater 

Price: (cabinet) $1,200.00 (rack mount) $1,185.00 

Data subject to change without notice. Prices f.o.b. factor 


sinusoidal modulation at 


HEWLETT-PACKARD COMPANY epresented in Canada by ATLAS INSTRUMENT CORPORATION, 


LTD., 50 Wingold Ave., Toronto, Ont.; 106-525 Seymour St., Vancouver, B.C.; 3333 Cavendish Bivd., Montreal, Que 


&) world’s most complete line of signal generators 


For further information mark No. 54 on Readers’ Service Card 





Now... 
Eimac tubes 
off the shelf to you 


Eimac’s distributor policy offers you the fastest 
possible service on advanced Eimac electron 
tubes. Because every authorized dealer now 
keeps a full stock of tubes on hand, quick local 


delivery is assured. Your order is filled as quickly 
as a tube can be taken off the shelf! 


Canadian Electronics Limited Payette Radio Limited 
109 Street at 107 Avenue 730 St. James Street West 
Edmonton, Alberta Montreal, P.Q. 
Telephone: GA. 4-645]. Telephone: UN. 6-6681. 


Electro Sonic Supply Company Ltd. L. A. Varah Limited 

543 Yonge Street 1451 Hornby Street 
Toronto 5, Ontario Vancouver 1, B.C. 
Telephone: WA. 4-9301 Telephone: MU. 1-0104 


Visit the Eimac Booth 
at the Montreal Symposium 


EITEL-McCULLOUGH, INC. 


San Carlos California 


Canadian Representctive: The World's Largest Manufacturer of Transmitting Tubes 


R.D.B.SHEPPARD 2036 Prince Charles Road, Ottawa 3, Canada 


For further information mark No. 47 on Readers’ Service Card 











